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ABSTRACT 

The purpose of the study was to evaluate the Mathematics B-option 
program in Alberta. Stake's model provided the framework within which 
the variables were evaluated. Eight variables were of particular interest 
in this study: (1) the mathematics option teacher, (2) the mathematics 
option student, (3) the nature of the mathematics option curriculum, (4) 
instructional materials and facilities, (5) instructional activities, (6) 
time allocation, (7) importance of the general objectives with two objec- 
tives being measured (ie. attitudes and creativity), and (8) the effect 
of the program on the teacher. 

Information and data about these eight variables were collected 
from three different samples employing five instruments. Two hundred 
teachers were randomly selected from the population of mathematics option 
teachers in Alberta. These teachers were asked to respond to a ques- 
tionnaire dealing with all eight variables. 

Also, eleven schools participated from nine different school 
systems throughout Alberta. The mathematics option teachers at these 
schools were subjected to a structured interview related to their program. 
From these sence Ten ine investigator also selected at random mathematics 
option students and non-mathematics option students. These students were 
matched in number and by grade at each school. Both groups were then sub- 
jected to an attitude and creativity test during the first week of Feb- 
ruary. This was repeated to both groups at the end of May during the same 
year. In addition to these two tests, the mathematics option students were 
asked to respond to a questionnaire at the end of May. 

Because of the complexity, only some of the results are reported 
in this abstract. The evaluation revealed that mathematics option 
teachers had adequate teaching experience and mathematics background. 
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Their background in curriculum and instruction courses in mathematics was 
limited, thus finding curriculum development in mathematics option dif- 
ficult. The majority, however, wanted mathematics option to remain un- 
structured. More assistance in terms of ideas and suggestions was re- 
quested. 

Selecting mathematics option was the students' personal choice 
in only one-half of the schools. Most students were not selected on the 
basis of strength in mathematics and less than one-half chose mathematics 
out of interest in mathematics. Most schools had no criteria in selecting 
students for mathematics option. 

Most programs were consistent with the intents of mathematics 
option. Little overlap of mathematics option content with core mathematics 
content was observed. While more than one-half of the teachers permitted 
student input in structuring mathematics option, the majority made little 
or no use of resources from the community and environment. 

Supplies, materials, references and facilities were found to be 
below an acceptable level. 

Instructional activities were primarily of "traditional nature" 
with few new orientations. 

The present time allotment was considered adequate. 

Teachers felt that the development of more positive attitudes 
toward and creative thinking in mathematics were the most important ob- 
jectives in mathematics option. 

Although teachers required more preparation and planning time in 
mathematics option and despite large enrollments in mathematics option 
classes, the findings indicated that teachers were generally satisfied 


with the program. 
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CHAPTER I 


THE PROBLEM IN PERSPECTIVE 


Introduction 


Rance oped evaluation is a complex activity involving the 
identification of many factors that contribute to the success or failure 
of a program. It is only in recent years that the approach to educational 
evaluation is one based on a decision-making rationale. A systematic 
approach is now the key to a successful evaluation. It permits the 
evaluators to address themselves to the basic questions of program evalua- 
tion-effectiveness of the program. In addition it aids educational 
decision-makers at all levels and provides a rational basis for discussion 
among the various interested groups. 

In the present study, the use of Stake's (1967) evaluation model 


will enable such a systematic approach. 


Background to the Problem 


In 1969, the Alberta Department of Education revised the 
curriculum and its program of electives and implemented the B-options 
in the junior high schools of Alberta. Since then many questions, 
surrounding the B-options, have been raised. Teachers encountered 
difficulties understanding the nature and philosophy of the option pro- 
gram and indeed in implementing such a program. The program, being 
completely unstructured, also raised questions concerning the competency 
of teachers to develop curricula. The departure from the "traditional 


approach", in terms of content and instructional activities, raised 
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additional questions as to the perception of and adjustment to the 
mathematics option program by the students. 

The list of concerns is by no means complete, but it shall 
suffice at this point to have mentioned some. 

By their very nature B-options were subject to instances of 
high success and failure. Questions regarding the nature and the degree 


of success of the B-option in mathematics form the focus of this study. 


The Problem 


The purpose of this study was to evaluate the mathematics 

B-option program in Alberta. In order to place this whole evaluation on 
a rational footing, it was deemed necessary to adopt or develop a model 
for such a task. Stake's (1967) model appeared to have the components 
considered relevant for this study. The variables that were considered 
in this study were classified into three major areas from which data and 
information were gathered. 
Antecedents - The mathematics option teacher 

- The mathematics option student 

- The nature of the mathematics option curriculum 


- Instructional materials and facilities 


Transactions - Instructional activities 
- Time allocation 
Outcomes - Importance of the general objectives with two objectives 
being measured (ie. attitudes and creativity) 


- The effect of the program on the teacher 
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A layout of these variables in relation to the whole evaluation 
model is shown in FIGURE 3.00. 

A number of instruments were employed gathering data concerning 
the variables named above. The study and analysis of the data attempted 
to provide information that could be used as a basis for answering the 
following questions; 

1. Is the professional and academic background of the mathematics option 
teacher related to the level of satisfaction in teaching the mathe- 
matics option? 

2. Is there any relationship between the mathematics background of the 
mathematics option teachers and their assignment to teach the mathe- 
matics option? 

3. What is the relationship between the professional and academic back- 
ground and the ability to develop a curriculum in the mathematics 
option? 

4. Is there any relationship between the professional and academic 
background and the amount of overlap of the mathematics option pro- 
gram and the core mathematics program? 

5e Is the ability to develop a curriculum in mathematics option related 
to the amount of structure that should be imposed on the mathematics 
option program by the Department of Education? 

6. What are the criteria in assisting teachers to teach the mathematics 

Pontion? | 

7. What are the criteria in selecting students for the mathematics option? 

8. What is the degree of involvement of students in selecting curricular 
content? 


9. How do students help to structure the mathematics option program? 
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How do teachers judge the availability of materials and facilities 
for mathematics option? 

What is the importance of the various instructional modes in the 
mathematics option? 

What is the present time allotment in the mathematics option in 
various schools and how do teachers judge its adequacy? 

What is the degree of importance of the stated objectives in the 
mathematics option program? 

What is the effect of the mathematics option program on the teachers? 
What is the effect of the mathematics option program on the students? 
What is the general nature of the mathematics option curriculum? 


An assessment of attitudes and mathematical creativity of mathe- 


matics option students in relation to non-mathematics option students was 


deemed to be important in this study. The primary purpose of this assess- 


ment was not to be viewed as a measure of the effectiveness of mathematics 


B-option but rather as an additional data source for describing character- 


istics of mathematics option students. 


Specific questions that this assessment of attitudes and mathe- 


matics creativity sought to answer are: 


vs 


Are there any differences in attitudes between the students in the 
mathematics option group and non-mathematics option group toward the 


various concepts selected at TIME 1 and TIME 2? 


Are there any differences in creative ability in mathematics between 
the students in the mathematics option group and the students in the 


non-mathematics group? 
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Need for the Study 


There were essentially two reasons why this evaluation was 
carried outs; 

1. There has been no comprehensive evaluation in mathematics option 
to date. 

2. The mathematics curriculum committee of the Department of 
Education passed the mation to conduct a province-wide evaluation 
of the mathematics option program. 

The investigator is aware of only one study of the mathematics 
option that was undertaken by Jorgensen (1973). His investigation of 
the mathematics option was carried out in two junior high schools in 
Alberta. He focussed primarily on the effects of mathematics option on 
attitudes and achievement. 

Emard (1969) conducted a questionnaire study that evaluated 
student and teacher opinions on B-options in general. This study was 
carried out in the Pincher Creek Inspectorate only. 

Gay and Chalmers (1970) conducted a pilot study in the Science 
B-option for the Alberta Department of Education. These results, how- 
ever, were hardly an indication of the situation in Alberta and were only 
generalizable to the two schools involved in this pilot study. 

It was the attempt of the present study to ascertain information 
that will enable the Department of Education to decide whether or not the 


program should be continued in its present structure, modified or 
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discontinued. But if the Department of Education is to make a decision 


regarding the future of the mathematics B-option program, then a study 


of much greater scope than the previous studies is necessary. 


l. 


Re 


he 
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Definition of Terms 


In this study, the following definitions of terms were used: 
Attitude: In this study attitudes are measured by means of a semantic 
differential attitude test involving 9 concepts and 18 scales. A 
group's score on the evaluative dimension within an attitude structure 
will be taken as an indication of that group's attitude toward the 
concepts. 

B-option: A subject in the academic electives. These courses are 
completely unstructured in that no course outlines are provided. 
Examples are: Language Arts, Mathematics, Languages, Science, 
Physical Education and Health, and Social Studies. 

(Province of Alberta, Junior-Senior High School Handbood, p. 7) 
Concept: It will pertain to the objects of judgment used in the 
semantic differential. The concepts to be used in this study will 
consist of nouns and phrases relevant to mathematics. 

Non-Mathematics Option Group (NMO): Students who are enrolled in 

the core mathematics program only. 

Core Subjects: Courses that are taken on a compulsory basis by all 
junior high school students in Alberta. Examples are: Language Arts, 
Social Studies, Mathematics, Science, and Physical Education and Health 


(Province of Alberta, Junior-Senior High School Handbook, p. 5) 
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Creative Ability in Mathematics: The use of Buckeye's (1970) Test 

of Creative Ability in Mathematics consists of six divergent thinking 
items and is scored for fluency only. It is recognized that creativity 
is a complex group of abilities, but for the purpose of this study it 
will mean the fluency with which students can produce solutions to 
mathematical problems. 

Department of Education: The Department of Education of the Govern- 
ment of the Province of Alberta. 

Evaluation: It is the process by which information is systematically 
collected and processed for the purpose of decision-making. 

(Rhodes and Lomas, p. 3) 

Mathematics Option Group: Students who are enrolled in the core 
mathematics program as well as in the mathematics option program. 
Junior High School: A school accommodating grades seven, eight 

and nine. 

Mathematics B-option: An unstructured elective offered under B-options 
in Alberta. 

Core Mathematics: A compulsory course offered as a core subject. 
Scale: It will refer to a pair of bipolar adjectives separated by 
five divisions. For example: 

Congruence Analysis: It may be descriptive, statistical, or both 

in nature and it is used to investigate discrepancies between intents 


and observations and observations and standards. 
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Contingency Analysis: It may be descriptive, statistical, or 
both in nature and is used to investigate the logical or empirical 


relationship of two or more variables. 


Absolute Standards: These provide a base for measuring observations 


against and in this study they are an indication of the degree of 
excellence which was arbitrarily set by the investigator and the 
mathematics option teachers. 

Relative Standards: These provide a base for measuring observations 
against and in this study the investigator used the characteristics 


and performance levels of the non-mathematics option groups. 
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Setting of the Study 


This study was carried out during the period of Renruar yes 
1974 to May 31, 1974. 

Two major sources were used to gather information. One source 
was the population of mathematics option teachers of Alberta from which 
200 teachers had been selected at random. The second source, for the 
purpose of data gathering, were those junior high schools of Alberta 
that offered a mathematics option program. 

The eleven schools that participated in this study were selected 
from nine school systems throughout Alberta. 

The samples and selection procedures are described in Chapter 
III. See also Appendix A of this thesis for a summary of the participating 


schools and school systems. 


Evaluation Procedure 


An application of Stake's (1967) evaluation model to the present 

study necessitated the use of various techniques. 

The "intents" column of the matrix was completed by recording 
the Peter ents of intent made by the Department of Education prior to 
and during 1969 when the mathematics option program was implemented in 
Alberta. 

The "observations" column of the matrix consists of information 
obtained through the mathematics option teacher questionnaire, student 
questionnaire, teacher interviews, student attitude test and student 


creativity test. 
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The "standards" column consists of expectations as expressed 


by the mathematics option teachers on the questionnaire and by the 


investigator. Ihe performances of the non-mathematics option group on 


the attitude test and creativity test were used as standards for behavi- 


oral outcomes for the mathematics option group. 


l. 


The judgments that were rendered were made by the investigator. 


Delimitations of the Study 


The study was delimited to the information that could be obtained 
through the five instruments. 

The study was delimited to include 1] schools in which student-tes ting 
was carried out. 

The study was delimited to the nine variables in FIGURE 3.00, page 42. 
The study was delimited to a random sample of 200 mathematics option 
teachers for the purpose of responding to the MOTQ, 

The evaluation period, for assessing the development of attitudes and 
mathematical creativity was delimited to four months rather than a 


whole year. 
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Outline of the Report 


This thesis is comprised of eight chapters. Chapter I provides 
an introduction to the problem and the setting of the evaluation procedure. 


Chapter II discusses the background to the study and in particular deals 


with the theories of evaluation of Scriven, Stufflebeam, Taylor and Maguire, 


and Stake. The remaining sections of this chapter include some views on 
program evaluation, attitudes and mathematics, creativity and mathematics, 
and the theoretical framework of the present study. Chapter III describes 
the design and evaluation procedure and in particular views the present 
study in terms of aiavese evaluation model. Included in this chapter are 
also the educational questions and null hypothesis, a description of the 
instruments, and the statistical analysis being used. Chapter IV includes 
the rationale of the Alberta Junior High School program, the intents of 
the mathematics B-option program in Alberta, and the observations and 
standards with regard to the variables being studied. The congruence of 
observations with intents and observations with standard is discussed in 
Chapter V. The results of the contingency analysis are presented in 
Chapter VI. The content of Chapter VII deals with the results by school. 
In particular it presents the results from the teacher interview and the 
attitude and creativity test administered to students. The last chapter 


presents the judgment and summary of conclusions and recommendations. 
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CHAPTER IT 


BACKGROUND TO THE STUDY 


This chapter is divided into three sections. The first section, 
entitled "Theories of evaluation", reviews evaluation models and their 
underlying theories of Scriven, Stufflebeam, Taylor and Maruire, and 
Stake. It also discusses some views on program evaluation. The second 
section, entitled "Measurement of Outcomes", is devoted to the review of 
the literature pertaining to (1) attitudes and mathematics and (2) 
creativity and mathematics. The last section focuses on the theoretical 
framework of the present study. In particular, it outlines the applica- 
tion of Stake's model to the present study and at the same time high- 


lights the modifications of this model to suit the purpose of this study. 


Theories of Evaluation 


Scriven's theory of evaluation 


The publication of Seriven's (1967) "Methodology of Evaluation" 
provided educators and evaluators with a broad conceptualization of an 
evaluation methodology. In his paper, he took first issue with a num- 
ber of terms that caused a great deal of confusion among evaluators. 

He pointed out an important distinction between the roles and goals of 
evaluation. The role of evaluation may be enormously various; it may be 
part of a curriculum development activity, decision-making acticity or 
an activity related to course improvement. However, the goals of an 
evaluation are always the same - to determine the worth, value or merit 


of some educational activity. 
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The terms formative and summative evaluation were another much 
needed clarification between two distinct roles of evaluation. By 
formative evaluation, Scriven means the evaluation of a course ina 
state of development. Summative evaluation refers to the assessment of 
courses or curricula ready to be used. In Scriven's words, "... formative 
evaluation is part of a rational approach to producing good results on 
the summative evaluation ... (p. 44)." 

Now, having reduced some of the semantic confusion, the theory 
of Scriven can be described as follows. Scriven basically distinguishes 
between two approaches in evaluation. The first approach is termed 
"instrumental evaluation" and it concerns itself primarily with an ap- 
praisal of the instrument itself. Ina particular instance this would 
involve evaluation of content, goals, grading procedures, and teacher 
attitudes. 

The second approach he terms "consequential evaluation". This 
approach requires an assessment of the effects of the teaching instrument 
on the pupils. It often involves an appraisal of differences between 
experimental groups and control groups between pretest and post-test 
results. The important aspect of this approach is to find out how well 
a student performs at the termination of a course. Scriven does not 
subscribe to consequential evaluation by itself, because he feels that an 
evaluation must give some consideration to instrumental as well as con- 
sequential criteria. He said: 

If we have really satisfied ourselves that we are 

using good test of the main criterion variable, 

then to discover parity of performance is to have 


discovered something extremely informative. "No 
difference" is not "no knowledge" (p. 67, 1967). 
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What, in effect, Scriven is suggesting is a compromise between 
instrumental and consequential evaluation. This type of evaluation 
focuses primarily on goal-formulation. Scriven does not demand that 
there be total commitment to these goals, but rather sugrests that these 
goals "be regularly re-examined and modified in the light of divervences 
from them that have arisen during the developmental activities, where it 
is felt that these changes have led to other, more valuable goals (p. 56)." 

As the evaluation project develops, the construction of a test- 
question pool should be begun. The questions in this pool should be 
written in the operational version of the goals. Re-examining of goals 
and scrutinizing the test-questions should occur at the same time so that 
a possible change of goals may lead to a more meaningful change of test- 
questions. 


Nex 


A final task for an evaluator in this model is to secure 
ternal judgments as to the cohesiveness of the alleged soals, the actual 
content and the test-question pool (p. 57)." 

Basically, the procedure outlined above constitutes a method 
that, according to Scriven, will establish the effectiveness of a program. 
He adds, however, that additional refinements would be desirable and often 
necessary. These refinements involve the determination of the desree of 


matching between: (1) goals and course content, (2) goals and examination 


content, and (3) course content and examination content. 


Stufflebeam's Theory of Evaluation 


Stufflebeam's theory of evaluation is probably best described 
by examining his evaluation model (1947). This model, often referred to 


as CIPP, views evaluation in four stages. The first stage, Context 
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Evaluation, is the feat basic type and its main purpose is to provide 

a rationale for determination of objectives. In particular, "it defines 
the relevant environment, describes the desired and actual conditions 
pertaining to that environment, identifies unmet needs and unused op- 
portunities and it diagnoses the problems that prevent needs from being 
met and opportunities from being used (1971, p. 218)." 

Context evaluation is systematic and employs two modes of eval- 
uation - contingency and congruence. Using the "contingency mode", 
evaluators often search outside the system in order to promote improvement 
within the system. 

The "congruence mode" of context evaluation compares actual and 
intended system performance. It determines whether or not goals are 
being achieved as intended. 

The second stage, Input Evaluation, involves the evaluator in 
assessing system capabilities, available input strategies, and designs 
for implementing the strategies. The main function of input evaluation 
is to determine how best to meet newly stated objectives. Decisions 
based on input evaluation usually result in specifying procedures, materials, 
facilities, equipment, schedules, organizational schemes, staff require- 
ments, and budget requirements, 

The third stage, Process Evaluation, has three main objectives, 
(1) to detect or predict defects in the procedural désign or its implement- 
ation, (2) to provide information for programmed decisions, and (3) to 
maintain a record of the procedure as it occurs. 

The adequacy of context and input evaluation determine the ex- 
tent to which process evaluation can be performed. Process evaluation 


is needed to interpret the outcomes and thus serves an extremely im- 
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portant function. 

At the fourth stage, Product Evaluation, the evaluator in- 
vestigates the extent to which objectives have heen attainec. This, of 
course, requires a number of intermediate steps. First, the evaluator 
must devise operational definitions of objectives, then he must determine 
measuring criteria associated with the objectives, thirdly he compares 
the measurements with predetermined ahsolute or relative standards, and 
finally he relates the outcomes to context, input, and process information. 

All four stages in this evaluation model are related to a 
decision-making process. Context evaluation seeks decisions related to 
the setting to be served and goals to be attained. Input evaluation is 
used to decide if outside assistance is required, how the objectives 
should be stated operationally, what strategies to be used for problem 
solution, and what procedural design should be employed. Process eval- 
vation is useful for implementing the program and providing feedback so 
that refining of the program is possible. Product evaluation is necessary 
to decide whether the program should be continued, modified, or dis- 


continued. 


Taylor and Maguire's Theory of Evaluation 


The evaluation model proposed by Taylor and Maguire (1946) 
provided a framework for evaluation which was based on a four stage 
conception of curriculum development. They suggested that the formulation 
of broad objectives was due to societal pressures. These broad objectives 
define the relationship between school and society. Of course, statements 
of broad objectives are often of little value since they do not specify 


yehavior in operational terms. Curriculum developers (1) translate the 
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broad objectives into specific behavioral objectives and then develop 
classroom strategies (2) to attain them. The students (3) interact with 
the strategies to produce observable behaviors. 

The evaluation model views evaluation as two activities: 
measuring and assessing value. Measurement data consist of description 
of goals, environment, personnel, methods and content, and immediate 
and long-range outcomes as well as the determination of the relation- 
ship among them. Assessing value includes the collection of personal 
judgments of the quality and appropriateness of goals, inputs, and out- 
comes. At each stage in the model and between the stages (See FIGURE 
2.00, p.17) the descriptions and judgments are compared to produce in- 
formation regarding the strengths and weaknesses of the curriculum. 

In summary, the Taylor and Maguire model is a linear model with 
societal press as the origin of objectives and criterion behavior as the 
outcome. They suggested that the origin of objectives should be the 
values of society and not just a selected group of educators. It is, 
perhaps, for this reason that the inclusion of value assessments at 
various points in the evaluation process was considered an important 


feature of their model. 


Stakes's Theory of Evaluation 


Stake (1967) maintains that evaluation in the past has not been 
broad enough in that evaluators have not provided full description and 
full judgment which he believes, are essential to evaluation of any 
educational program. 

Perhaps it was this concern that resulted in a model that pro- 


vided a method of collecting and examining data for meaningful evaluation. 
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Stake's (1967) evaluation model has a number of components and 
he identified Lhreeemn areas of information from which data must be 
gathered. "Antecedent data" describe the conditions prior to teaching 
and learning and may in some way relate to outcomes. They may include 
students! aptitude, previous experience and interest. "Transaction data" 
are dynamic in nature and they include the countless encounters of 
students and their environment. The third area was described by Stake 
as "Outcome data". These were to include the students' ability, attitude 
and asperations resulting from their experience in the program. Out- 
comes can also include information such as the effect of the program on 
the teacher, wear and tear of equipment and the cost incurred by the 
program. 

The data collected during the evaluative process fall in either 
one of two major categories: descriptive data or judgmental data. These 
in turn, are grouped into four classes: (1) intents, (2) observations, 
(3) standards, and (4) judgments. (See FIGURE 2.01, p.20). 

Intents: These are the "goals" and "objectives" that encompass the 
educational environment, subject matter, the planned-for demonstrations, 
and the intended student behavior. 

Observations: The collection of data in this section focuses particularly 
on areas that contribute to a better understanding of the educational 
program. The use of inventory checklist, interviews, checklists, 
opinionnaires, and all kinds of psychometric tests is predominant in 

obta ining observational data, 

Standards: These are measurements of excellence and Stake believes that 


these should be stated explicitly rather than inplicitly. It is, how- 
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ever the responsibility of the evaluator to make known whose standards 
have been used. 
Judgments: These provide an overall estimate or rating of worth and 
merit of the evaluated program. Judgments are essential in the decision- 
making process and should not be absent from an evaluation. Stake dis- 
tinguishes two bases for judging a program: absolute standards as re- 
flected by personal judgments and relative standards as reflected by an 
alternate program. The intended use of the information should be the 
guide as to which kind of judgment is to be made. 

For the analysis of descriptive data, Stake suggested two methods. 
The evaluator may first examine the contingency among antecedents, trans- 
actions, and outcomes and second he may observe the congruence between 
intents and observations. (See FIGURE 2.02, p. 22). Examination of 
contingencies requires the evaluator to provide logical and empirical 
evidence of relationships between the antecedent conditions, transactions, 
and outcomes. In the case of congruence, the evaluator is primarily 
interested in showing that which was intended did actually occur. 

As was mentioned above, Stake suggested two bases when judging 
a program. Judging with respect to an absolute standard implies judging 
against a theoretical criterion of excellance. A comparison of the 
results of two sets of descriptive data would be judging with respect to 
a relative standard. Both methods of judgment require the evaluator to 


determine whether or not each standard was met. (See FIGURE 2.03, p. 23). 
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FIGURE 2.02: A representation of the processing of descriptive 
data (Stake, 1967, p. 532). 
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_ FIGURE 2,03: A representation of the process of judging the 
merit of an educational program (Stake, 1967, p. 537) 
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Some Views On Program Evaluation 


Educational evaluation has gone through many phases. The models 
and theories that have been discussed previously are only a few examples 
of the recent trend in curriculum evaluation. 

Cronbach's (1963) paper, "Course Improvement through Evaluation" 
has often been credited with being the first paper in an era of new 
evaluation methodologies. Until that time, evaluation was viewed as 
Synonymous with various testing techniques. 

The basic notion of Cronbach's paper was expressed in the sug- 
gestion to use unmatched experimental designs for gathering information 
on the educational achievement of groups. Unlike previous notions, he 
argued that if evaluation was concerned with course improvement, then a 
comparison of one course with another should not dominate the evaluation 
plan. He further suggested that "...evaluation should be used to under- 
stand how the course produces its effects and what parameters influence 
its effectiveness (p. 675)." This suggestion was later to become an 
important consideration in many theories and models (Scriven (1967), 
Stake (1967)). Evaluation was seen by Cronbach as a decision-making 
process resulting in three different types of decisions. The first is 
Course Improvement, which decides whether or not instructional materials 
and methods are satisfactory or need change. The second type is a 
Decision about Individuals, identifying the needs of pupils for the sake 
of planning instruction, judging pupil merit and acquaint the pupil with 
his own progress. The third type is an Administrative Decision that 
involves the judging of how good the school system is and the effective- 


ness of the teachers. 
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Cronbach also raised questions regarding process and product 
evaluation and the need to state desired outcomes. These issues, how- 
ever, were treated in more detail and specificity by later writers, such 
as Scriven (1967), Stufflebeam (1966, 1967) and Stake (1967). 

Scriven took issue ates Cronbach on the role of comparative 
studies. While Scriven agreed that comparative studies are often equi- 
vocal or else do not give any understanding of why observed differences 
exist, he suggested that comparative evaluations are often easier than 
absolute evaluations, and the results of a comparative study are useful 
at various times in the development of a curriculum to provide information 
needed to decide whether to continue with development or discontinue the 
program. 

On the issue of the relative importance of summative and forma- 
tive evaluation, it is obvious that Cronbach considered formative evalua- 
tion to be of greatest importance. He stated: "The greatest service 
evaluation can perform is to identify aspects of the course where revision 
is desirable (p. 675)." Again, Scriven would disagree in that he believes 
evaluation should involve an examination of the instruments as well as 
outcomes. Also Stufflebeam (1966) theorized that evaluation was carried 
out in two different stages which he called "product evaluation and process 
evaluation." Product evaluation related outcomes to goals on the basis of 
specified criteria. Process evaluation related procedures to outcomes and 
at the same time provided useful data for decision-making. 

Hastings (1966) believed that evaluation was not equivalent to 
giving, scoring and interpreting tests in normative terms. Evaluation 


should search for differences among methods of instruction and then view 
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the performance of the students in the light of the differances among 
instructional methods. He objected to the exessive emphasis placed 
upon ascertaining the extent to which students' test performance is 
congruent to the program's objectives. He felt +hat evaluation should 
rather focus on the "Whys of the Outcomes." Hastings concluded that 
the main function of evaluation was (1) to collect information that can 
be used as feedback to the innovators for further revision of materials 
and methods, and (2) to provide information as input for decision- 
making by the schools about adoption of course-content—improvement 
packages. 

Stake's (1967) revision of Scriven and Hastings resulted in a 
model that permits an accurate examination of all variables and their 
relationship. Like Hastings' model, the stress was placed on the "Whys" 
of the outcomes. The relationship among the antecedents, transactions, 
and outcomes was to provide the necessary insight into the total ed- 
ucational process, 

In summary, it appears that there are many commonalities in the 
views expressed. "Do the actual learning experiences produce the desired 
results?" or Nyhat are the strengths and weaknesses of the program?", 
and "How effective is the program and the instruments used in the propram?" 


are only a few common concerns that were detected. 
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MEASUREMENT OF OUTCOMES 


The possible outcomes of a program, that could be measured, are 
too numerous to be included in any single study. The choice as to what 
outcomes the investigator wishes to focus upon should not be an entirely 
arbitrary decision. In the case of the present study there were a num- 
ber of considerations made that led to the inclusion of attitudes and 
creativity as possible outcomes. First, it is believed that the success 
of any program rests to a great extent on student attitudes and second, 
that adherence to the guidelines of the program has the potential of 


being conducive to the development of positive attitudes and creativity. 


Attitudes and Mathematics 


There is an ever growing concern among educators about the 
attitudes of students toward programs. Neale (1969), in his paper on 
"The Role of Attitudes in Learning Mathematics", points out that attitudes 
play a crucial role in learning mathematics and that the development of 
attitudes should become an important objective of instruction. Positive 
attitudes toward mathematics have a direct relationship on the students' 
learning of mathematics. 

In an attempt to explain the causes of positive and negative 
attitudes, researchers found, among other factors, that the nature of the 
program and the modes of instruction were often responsible for the develop- 
ment of attitudes. This assertion was also supported by Shaw and Wright 
(1967) in that they suggested that the development of positive attitudes 
toward mathematics is a function of the mathematics program and the way 


in which it is taught. 
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A number of studies have been conducted that seem to indicate 
that the modification of a program and the application of a different 
teaching method can result in a change of attitudes. The study by Vance 
(1969) using grade 7 and grade 8 students, concluded that the mathematics 
laboratory group and the class discovery group benefited mathematically 
more than the control group. The measures on attitude favored the math- 
ematics laboratory a 8 which was followed by the class discovery group. 
It is, perhaps, important to mention that the students in the mathematics 
laboratory group considered the opportunity to work independently of the 
teacher the most popular feature of this instructional mode. Also, 
compared to the other groups they had a higher rating in feeling that 
learning mathematics is fun and enjoyable. 

The study on student attitudes, reported by Maguire (1970) in 
the "Individually Prescribed Instruction (I.P.I.) Project Report", 
utilized a number of instruments comparing I.P.I. students and students 
in a control group. The questionnaire results indicated that the I.P.I. 
group had a more positive attitude toward arithmetic than the control 
group. This was also borne out by the semantic differential attitude 
test. In general, the concepts that involved school experiences that 
were. different for the two groups did produce significant results with 
the I.P.I. group exhibiting some positive responses. At one point, 
Maguire stated that "...the data suggest that the I.P.I. program may 
have arrested the trend that seems to occur for students to dislike 
mathematics (p. 232)." This statement probably applies equally well to 
the science option program in the schools which were investigated by Gay 
and Chalmers (1970). They found that students enrolled in the science 


option program developed more positive attitudes toward science at the 
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junior high school level. Jorgensen (1973), in his study on the Math- 
ematics B-option, could not fully support this statement. He found that 
students enrolled in mathematics B-option had generally more negative 
attitudes toward the concepts on the semantic differential test. On the 
concept "Education" he found significant differences (at the .05 level) 
in favor of the students who were not enrolled in mathema tics option. 

Ebeid (1964) conducted an experimental study with grade seven 
and eight students from the University High School at the University of 
Michigan. He investigated two teaching approaches - (1) an unstructured 
self-selected activity approach using a variety of mathematics materials 
and (2) a conventional approach, dominated by a textbook and group 
instruction. 

The experimental group used the first approach with one period 
per week for self-selected activities in the first semester and two 
periods per week in the second semester. 

The control group was exposed to the second approach ae all 
periods using school mathematics study group textbooks only. 

Ebeid found no significant differences between the two groups 
in attitude toward mathematics but reported the average on ihe attitude 
test increased for the experimental group while it decreased for the 
control group throughout the year. He also stated that although the 
experimental students realized an increase in knowledge they stressed 
the psychological contributions of the self-selected activity approach 
considerably more. This was done by frequently expressing an appreciation 
of the opportunity to work independently at their own level, rate, and 
ability. He concluded that students and teachers were satisfied with 


the self-selected activity approach on the whole but recommended more 
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refinement in the self-selection materials. 

From the results of this study, Ebeid concluded that it is 
possible to modify the mathematics program to a more flexible one where 
the students, of different levels of ability, as individuals can have 
a chance to self-~select from more of an intellectually stimulating range 
of mathematical materials to restore the balance between their group's 
norms and their unique standards and between the system requirements 
and the individual's own interest. 

The relationship ea ay grade level and attitude has been con- 
firmed by many studies. Researchers have consistantly demonstrated a 
decline of positive attitudes as students progress through the years of 
schooling. Neale (1969) observed that "students develop an increasingly 
unfavorable attitude toward mathematics as they go through school (p. 634)." 
He further mentioned that over a period of six years the mean score had 
declined a full standard deviation. An Bede es Mes ee by Neale and Proshek 
(1067) indicated that among 350 children in the fourth, fifth, and sixth 
crades, the evaluative scores became significantly less positive toward 
school-related concepts as the grade in school increased. Yamamoto, 
Thomas, and Karns (1969) conducted a fairly comprehensive study involving 
1600 grade six through nine students. The attitudes were tested on people 
concepts (class-mates, parent, teacher, and myself) and on curriculum 
concepts (social studies, lanpuage, science, and mathematics). They re- 
ported like previous studies, that attitude ratings decreased as the 
grade level increased. The Dutton and Blum (1968) study produced a nun- 
ber of conclusions, one of which was that "...younzer children have more 


positive attitudes toward the new mathematics than older children do 


(pe 263)" 


syast galisioatia yikewtoslietai 18 To evom hid te 
&! wrong thet neauted somated of2 gigs 89% ot! eletratan 8 | 
atnenetivupa: medaye adit neewied bas eixcpbaste ont tate to Eo seen 
~deesedne ‘nwo c! Couberasink dt (ins 

noo deed eed eludidts bis level shaty seawied qidanoiyaler: SH ae 
6 havertancmeh yiyastateqos vad sxedonsonat seskhads. pom. yt Bore? | | | 
to areay att squogdd  ceergot, sinabid'e a6 gobud Lite eviddeog Yo satfoeb 
yindtasevont ce goleveb atnebuta dad? bewreado (CAL) afset, ett Loodoe | 
‘S60. sq), Loodca, dagotdd of yodd af ‘gotsameditiam brewed ohytidte efderovatias 7 ) . 
hed stoop Asem srt ese, xia to helneq: s rave Jedd henodiaem werttot eR : 
ferdeort bas afse ud ybirte tei ines ok “toll sivebh Srrineta: Lfwt @ hengToe | 7 
d¢ein foo eAtRes ite aug? ant ni nethLido OCE gaom® tect beteottat (yaer) 7 . 
fSrewot avis inoq °2e dowottinghe eased Beton ovitaulave ong ,aebetg | a 
~otomer2Y ,beeesudn't: Loctoe at ahsay odd sa adqoonee bewsLo1- ~Loortoe ae 


qniviowal ybydn svienerarqnos itis? & betoubnos (Pde£) a bas. nected : 


afqesq ve beteed stew robot tite edt .ptasbiste onda davon xia eberg Oost ; f 
nas fy ona) 19) Dae (tleayn bos. etedoeed : SN aTaG | ctotamnaeis): siqendee od 

~or yosft _sfeptienadi en foe enonelon: eam ceo ihste Ietegs) edqeonon i 
oti? es, beadonaob, ayitios ofui tive amis .eniives suotyort eaatihetxeg i 


ee P eiencvtnnin 7... ston! 


31 


The age or grade at which a decrease of attitude occurs has also 
been cf considerable interest to educators and reasearchers alike. 
Dutton (1956) found that long-lasting attitudes develop at each grade 
level, grade five and seven seemed most crucial. Changes in attitude 
seem to occur during one or two years of junior high school for about 
one~third of the students (p. 22). Dutton (1963) repeated his study 


of 1956 using the same junior high school. Uis intent was to study 


i " 


attitude changes and to find out how students felt toward tre "new 
mathematics, Although the changes of attitude were in favor of the 
new mathematics program, but again he confirmed earlier reports that 
attitude changes are most crucial between grades four and seven (p. 267- 
68). Similar results were borne out in Callahan's (1971) study on 
"Adolescent Attitudes toward Mathematics". He stated that lasting 
attitudes toward mathematics developed at each grade level, with grade 
six and seven being the most important grades for developing attitudes. 

The review of some of the literature related to attitude re- 
vealed two important points. Attitude formation toward mathematics is 
to a great extent a function of the mathematics program and the way in 
which it is taught. The review also produced evidence that lasting effects 


on attitude are developed at each grade level with crades five to seven 


being the most crucial. 
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Creativity and Mathematics 


In this section the focus is primarily on creativity and in- 
struction. 

There are still many avenues in the area of creativity that re- 
main unexplored and will remain so for some time to come. This, in part, 
is due to our lack of understanding the nature of a creative person and 
the inability to define creativity operationally. Many studies have been 
conducted in the past attempting to investigate the nature of creativity 
and characteristics of creative persons, These studies are essential if 
instructional methods are to be developed that promote creative thinking. 
MacKinnon (1963) suggests that: 

Our task as educators is not to recognize creative 

talent after it has come to expression, but either 

through our insight or through the use of validated 

predictors to discover talent when it is still potential 

and to provide that kind of educational climate and 

environment which will facilitate its development and 

expression (p. 166). 

The kind of educational environment that is conducive to creative 
thinking is still a much disputed area of research. McGannon (1972) 
pointed out that "... no one knows precisely how to organize experiences 
that will foster creativity (p. 8)." He believed, however, that re- 
designing mathematics textbooks so as to include real problems rather 
than paradigms re ita a step in the right direction. That a change in 
the mathematics curriculum can result in improving logical reasoning and 
creative thinking was reported by Moore and Cain (1968). Their study 
involved one teacher and two classes of first year high school algebra. 
Pre- and post-test scores were obtained on selected logical reasoning and 


creativity tests in Guilford's battery. Significant changes were observed 


between the pre-course and post-course scores that suggested that 
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mW eewithin the new mathematics curriculum are educational experiences 
which may foster development of logical reasoning and creative thinking 
abilities (p. 733)." This is not to mean that program modification a- 
lone will produce more creative students. It is strongly believed that 
the teacher is the key to creative thinking in the classroom. Of course, 
this premise is based on the assumption that creative productivity is 
learned behavior which can be developed through appropriate instructional 
methods. Guilford (1962) supported this assumption when he claimed that 
creativity is a iS SRY that is shared by all of humanity to a greater 
or lesser degree. If the above assumption and Guilford's statement can 
be accepted, then the role of the teacher, as a developer of creative 
thinking ability, becomes even more important. 

That creative productivity can be developed through particular 
instructional modes was demonstrated in i extensive study by Parnes and 
Meadow (1959, 1961), on the possible usefulness of brainstorming for 
problem solving. Their findings sugcested that (1) training in brain- 
storming increased creative problem solving, (2) brainstorming produced 
more problem solutions than did methods which penalize bad ideas in some 
way, (3) brainstorming produced more good ideas than did conventional 
methods, (4) extended effort to produce ideas lead to an increased num- 
ber of good ideas, and (5) students exposed to brainstorming obtained 
higher scores on Guilford's tests of creative abilities than did students 
who were not exposed to brainstorming. 

A number of studies in the area of creativity and instruction 
have often resulted in lists of activities or other guidelines for 
teachers. Torrance et al (1963) provided guidelines for the development 


and expression of creative ability to occur. They suggested (1) treat 
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questions with respect, (2) treat imaginative, unusual ideas with respect, 

(3) show pupils that their ideas have value, (4) give opportunities for 

practice or experimentation without evaluation, (5) encourage and evalu- 

ate self-initiated learning and (6) tie in evaluation with causes and 
consequences. | 

Johnson and Rising (1967) have argued that classrooms that offer 
little opportunity for student participation repress creativity, whereas 
classrooms that provide for student participation and that encourage 
original ideas and approaches foster creativity. In an effort to be of 
some assistance to teachers they offered the following suggestions. 

1. The students are actively participating in discovering concepts 
through reflective thinking, problem solving, experimentation, 
analysis, or generalization. 

2. The students are encouraged to ask questions, correct errors, propose 
new solutions or proofs, and introduce concepts that are different 
from those of the text or class discussion. 

3. The students are required to give reasons for answers, statements, 
methods, rules, so that they will know the "why" as well as the "how" 
of what they do. 

4. The teacher is prepared with reading material, applications, illust- 
rations, procedures, and problems that enhance and extend the meaning 
of a concept. 

5 The students are encouraged to explore topics independently. 

6. The students are given open-research projects, reports, creative 
writing, and supplementary assignments, 

7. The tests used include open-book tests, reading tests, performance 


tests, or reasoning tests that measure productive thinking. 
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8. The teacher shows enthusiasm for and enjoyment of his work and his 
pupils and appreciation for new ideas. 
(1967, p. 138) 

Aiken (1973) in his review of the literature on "Ability and 
Creativity in Mathematics" summarized the most recent views on creativity 
and instruction. He concluded that (1) encouraging questions, verbal- 
ization, and hypothesis thinking; (2) constructing models and using 
heuristics; (3) stress relationships; (4) shifting attention to break 
up incorrect mental sets; and (5) being patient and friendly are the 
most important aspects of a creative teaching approach. 

The punlasis in this section was placed upon teaching mathematics 
creatively and on the educational environment that should be provided by 
the teacher. In general there seems to be agreement on DeCecco's (1968) 
statement that "the teacher can provide certain conditions which will 
increase the flexibility, fluency, and originality of the student's 


solutions to various problems (p. 459)." 
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Theoretical Framework of the Present Study 


Many unanticipated problems in an evaluation can be overcome 
by developing a theoretical framework. This provides a way of organizing 
one's thinking about the important aspects of an evaluation. It also 
permits one to see the entire complex of decisions and it assures that 
all important variables and relattoneniee have been considered. 

In order to place the present study in theoretical perspective, 
it was considered necessary to review some of the current theories and 
models in curriculum evaluation. Special emphasis was placed on Stake's 
(1967) model because it provided the underlying framework for the present 
study (See FIGURE 2.01, p. 20). The discussion of the evaluation models 
and the views on program evaluation revealed a number of important 
observations. In all cases the role of objectives was prominent. It 
was also observed that the differences among the various models and 
evaluators were primarily those of emphasis, terminology, and evaluation 
procedure. The evaluation model developed by Stake appears’ to subsume 
the models developed by the other writers reviewed. 

There is substantial agreement between Stake's model and Scriven's 
mediated evaluation method with only this difference, that Stake has pro- 
vided a method of collecting and examining empirical data for an accurate 
data analysis while it is impossible in Scriven's method. 

Considerable agreement was also found between Stake and Stufflebeam. 
But again, Stake saw a need for more detail in order to make it workable. 
There is the danger that the administrative model of Stufflebeam is too 
closely tied to the collection of information for particular decisions 


at the expense of limited empirical investigations. Stake attempted to 
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overcome this danger by establishing a broader base for an evaluation 
methodology. 

The commonalities of the model developed by Taylor and Maguire 
and the model developed by Stake are simply compelling. Taylor and 
Maguire, like Stake, view evaluation as consisting of two activities: 
measuring and assessing values. Measuring is equivalent to Stake's 
description and assessing values encompasses judgments. Although value 
assessment at various points in the evaluation process was not explicitly 
stated by Stake, it is certainly an implicit component of his judgment 
matrix. Another dimension of Stake's model is the classification of data 
into antecedents, transactions and outcomes. The occurrence of this 
dimension in the Taylor and Maguire model is emphasized to a much lesser 
degree. The major shortcoming of the Taylor and Maguire model is seen to 
be as not having a sufficiently broad conceptualization of a methodology 
of evaluation. 

From all the models examined, it appears that only Stake's (1967) 
model provides a method of collecting and examing the empirical data for 
an accurate evaluation. It is for this reason that Stake's model is used 
as a basis. The work and ideas of other methodologists is incorporated 
as needed. 

The use of Stake's (1967) model in the present evaluation was 
thought to be appropriate in that it provided a broad framework within 
which the variables and their relationships could be studied. A number 
of circumstances necessitated some modifications of Stake's model which 
are discussed below. (See FIGURE 2.01, p. 20, as reference for this 
discussion). 


A list of intents was prepared from statements made by the 
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Department of Education prior to and during 1969. Only intents with 
respect to the variables under consideration were stated and classified 
as to whether they were antecedents, transactions, or outcomes. 

The second column of the matrix focused on observations and the 
investigator tried to describe what actually occured. This activity is 
normally guided by the statements of the intents column, but an attempt 
was made to go beyond the statements of intention and pick up any un- 
anticipated effects. Nine variables were of interest in this study and 
it required the use of five instruments in order to describe the observ- 
ations on these variables. 

The first column of the judgment matrix deals with the standards. 
In most situations there do not exist standards and it is then the 
evaluator who must collect a appropriate set. The determination of 
standards is a most contentious issue in an evaluation. In order to 
somewhat overcome this problem in the present study it was decided to 
involve the teachers who teach the mathematics option. On one of the 
instruments, the Mathematics Option Teacher Questionnaire, the teachers 
responded to most questions twice. One question asked "What is" and 
the other question asked "What should be". The "What should be" responses 
were then used as standards of excellence. The sections on "Materials 
and Facilities" and "The effect of the program on the Teacher" were the 
only exceptions, Here, the investigator set arbitrary criteria for 
standards (See CHAPTER III for more detail). 

The performance of mathematics option students on an attitude 
test and creativity test was also of interest in this study. In order 
to judge the students' Pee enanee. the investigator decided to use the 
performance of the non-mathematics option students as standards of 


excellence. 
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The determination of standards, as it was done in the present 
study, was seen as a viable alternative to Stake's sugsestion of using 
a representative group of experts who are external to the evaluation. 

Once the evaluation has reached the stage of having completed 
the first three columns, the final task is to pass judgment. The pur- 
pose of judgment is to determine the congruence of the observations with 
the intents, Hae standards, to establish the logical and empirical con - 
tingencies to determine the importance of various standards, and to pro~ 
vide a complete evaluation picture taking all measures into account. 

Stake's model permits some flexibility as to the completeness 
of judgment. For example, the evaluator may just wish to pass judgment 
with respect to congruence or he may only want to concern hinself about 
the contingency establishment. This investigator took advantage of this 
flexibility and decided to reduce somewhat the comprehensiveness of the 
judgment. Judgment, as seen in the present study, was to determine the 
congruence of the observations with the intents and standards, establish 
empirical contingencies, and provide a complete evaluation picture on 
the basis of the analyses and in the light of the given data. 

The task of judging should ideally be done by a committee, 
including members of the Department of Education, teachers, school board 
members, students, and parents. This being not feasible, it was decided 


that the evaluator do the judging. 
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SUMMARY 


The theories of evaluation of Scriven, Stufflebeam, Taylor and 
Maguire, and Stake were outlined here with special emphasis on Stake's 
evaluation model. Also some other current views on curriculum evaluation 
were presented, 

The section on "Measurement of Outcomes" focused on attitudes 
and creativity as they relate to mathematics because both were of some 
concern in this study. 

In the last section, an attempt was made to provide a theoretical 
framework for the present study centering around Stake's (1967) evaluation 


model. 
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CHAPTER III 


THE DESIGN AND THE EVALUATION PROCEDURE 


Introduction 


The main purpose of this evaluation was to assess the "state of 
affairs" in the mathematics B-option in Alberta. Through the use of 
Stake's (1967) evaluation model it was possible to determine how congruent 
the iOhdesuatioudl! and "Intents" were and how the "Observations! measured 
up to established "Standards . of excellence." In additiom, the model 
provided a theoretical frame within which the relationship among the 
variables could be explored. 

In order to ensure best coverage of all relevant aspects in the 
program, three different samples have been used employing a number of 


instruments. 


THE FUNCTION OF THE INSTRUMENTS IN STAKE'S MODEL 


The Descriptive Matrix 


Intents column: This column was completed using the statements of intent 
that were made by the Department of Education prior to and during the 
1969/70 school year. Only statements of intent related to the variables 
under consideration were recorded. This enabled the investigator to 
determine congruency between observational data and original intents. 


(See FIGURE 3.00, p.42 for a layout of statements and data in the model). 
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Observation column: Observational data were obtained by using various 
techniques. These data were then classified and recorded as antecedents, 
transactions, and outcomes. (See FIGURE 3.00, p.42). Antecedent data 
were obtained through the Mathematics Option Teacher Questionnaire, 

T eacher Interview, and Mathematics Option Student Questionnaire as were 
the transaction data. 

"Observed outcomes" focused on two areas: (1) general objectives 
of mathematics B-option and (2) the effect of the mathematics option 
program on the teacher. In addition to determining the importance of the 
stated general objectives, the investigator administered an attitude 
test (TIME i, TIME 2) and a creativity test (TIME 1, TIME 2) that assessed 
the mathematics option students' attitude and creativity in relation to 
the students not enrolled in mathematics option. The data for this cell 
in the matrix were gathered using the Mathematics Option Teacher Question- 
naire, Teacher Interview, Semantic Differential Attitude Test, and the 


Test of Creative Ability in Mathematics. 


The Judgment Matrix 


Standards column: Standards were established by recording expectations 
as expressed by the mathematics option teachers on the questionnaire and 
by the investigator. These were absolute standards since they were 
reflections of personal judgments. 

The performances of the non-mathematics option groups on the 
attitude test and creativity test were used as standards for behavioral 
outcomes for the mathematics option group. The measures of the non- 
mathematics option groups were relative standards since they reflected 


characteristics of an alternate group. 
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Judgment column: Judgment was rendered by the investigator and involved 
judging with respect to absolute standards and judging with respect to 
relative standards, In each instance it was a decision related to the 
relative congruence of Oech Aloe and intents, observations and 
standards, and to empirical ‘contingencies. An overall judgment of the 
merit and worth of the mathematics B-option program was also given by 


considering the combined measures of the evaluation. 


ANALYSIS OF DESCRIPTIVE DATA 


Congruence Analysis 


The congruence analysis involved establishing the extent to 
which discrepancies among observations and intents, and observations. and 
standards occured. 

The goals and objectives of the mathematics option program as 
well as other statements of intent, related to the variables in this 
study, were often not available or else not explicitly stated. This, of 
course, prevented the investigator from completely determining the degree 
of congruence of intents and observations. 

In contrast to the observational data, the intents were general 
statements at no empirical base existed, thus permitting only a 
descriptive congruence analysis of intents and observations. The com- 
parison of observations and standards was carried out using statistical 
and descriptive procedures. (The degree to which observations matched 
intents and standards is discussed in CHAPTER V of this thesis). 

Specifically, the questions that this analysis attempted to 


answer were: 
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1. To what extent are the observed antecedents congruent to the in- 
tended antecedents and antecedent standards with particular reference 
to the mathematics option teacher, mathematics option student, nature 
of curriculum, and instructional materials and facilities? 

2. To what extent are the observed transactions congruent to the in- 
tended transactions and standards of transaction, with particular 
reference to instructional activities and time allocation? 

3. To what extent are the observed outcomes congruent to the intended 
outcomes and standards of outcomes, with particular reference to 
students' attitude, creative ability in mathematics, and the effect 


of the program on teachers? 


Contingency Analysis 


For Stake this analysis involves i oddiie the contingencies 
among antecedents, transactions, and outcomes. Whenever Intents are 
evaluated the contingency criterion is one of logic. In order to test 
the logic of these contingencies the evaluator relies on previous ex- 
perience, research literature or a panel of experts. An example of a 
typical question is, "If a teacher has given qualifications, and students 
have certain backgrounds, and then one applies a certain instructional 
method is it reasonable to expect attainment of the intended outcomes?" 
If there exists a logical connection between these events, then the out- 
comes are aaid to be logically contingent upon the antecedent and transe 
action conditions, 

| Observation contingencies depend on empirical evidence and the 
aerecrran the Mathematics Option Teacher Questionnaire made this eval- 


uation possible. In an attempt to reduce the complexity of this type of 
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analysis, it was decided to consider the relationship of two categories 
of data variables at one ‘time. 

The major null hypotheses which were tested are stated below. 
It was also thought that, before stating the null hypotheses, a shert 


explanatory paragraph might improve the clarity of each null hypotheses. 


Explanation of Null Hypotheses 1 and 2: Of considerable interest in this 


study was the professional and academic background of the mathematics 
option teachers and their level of satisfaction in teaching the mathematics 
option course. The null hypotheses that were formulated were concerned 
with the relationship of the professional and academic background of the 
mathematics option teachers and their level of satisfaction in teaching 


the mathematics option. 


Hy - There is no significant relationship between the professional 
background of mathematics option teachers and their level 
of satisfaction in teaching the mathematics option. (See 
Questions 5, 6, and 111 of MOTQ) 


Hp = There is no significant relationship between the academic 
background of mathematics option teachers and their level of 


satisfaction in teaching the mathematics option. (See 
Questions 8, 10 and 131 of MOTQ) 


Explanation of Null Hypotheses 3: One question on the Mathematics Option 
Teacher Questionnaire (MOTQ) gathered information on the teachers' 
mathematics background and another question ascertained information with 
regard to the methods of assigning teachers to teach mathematics option. 
Whether or not the mathematics background determined the method of assign- 
ment was of interest in the following null hypothesis. 

H - There is no significant relationship between the mathematics 

background of mathematics option teachers and their assign- 


ment to teach the mathematics option. (See Questions 3, and 
12 of MOTQ) 
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Explanation of Null Hypotheses 4 and 5: The mathematics option program 


being completely unstructured requires the teacher to develop his own 
curriculum. All teachers indicate@ on the MOTQ how they judged their 
ability to develop a curriculum in the mathematics Aisa This judg- 
ment was then related to their professional and academic background re- 


sulting in the following two null hypotheses. 


Hy - There is no significant relationship between the professional 
background and the ability to develop a curriculum in the 
mathematics option. (See Questions 5, 6 and 36 of MORQ) 

Ho - There is no significant relationship between the academic 


background and the ability to develop a curriculum in the 
mathematics option. (See Questions 8, 19 and 36 of MOTQ) 


Explanation of Null Hypotheses 6 and 7: One of the original intents of 
the mathematics option was to avoid substantial overlap of program con- 
tent with the content of the core mathematics program. Again, teachers 
indicated on the MOTQ the amount of overlap of the mathematics option 
program content with the core mathematics program content. The null 
hypotheses that follow sought to uncover the possible relationship of 
professional and academic background with the amount of overlap. 

He - There is no significant relationship between the professional 
background and the amount of overlap of the mathematics option 
program content with the core mathematics program content. 
(See Questions 5, 6 and 31 of MOTQ) 

Hy - There is no significant relationship between the academic 
background and the amount of overlap of the mathematics option 


program content with the core mathematics program content. 
(See Questions 8, 10 and 31 of MOTQ) 


Explanation of Null Hypothesis 8: This null hypothesis looks at the 

possible relationship of the teacher's ability to develop a curriculum 
and the extent to which he wishes structure imposed on the mathematics 
option. Teachers were given 5 ratings with regard to their ability to 


develop a curriculum and 5 alternatives with respect to the amount of 
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structure that they wished imposed. The claim of no relationship of the 
responses to these two questions is the content of the next null hypothesis. 
Hg - There is no significant relationship between the ability of 
teachers to develop a curriculum in mathematics option and 


the amount of structure that they wished imposed. 
(See Questions 36 and 37 of MOTQ) 


ANALYSIS OF JUDGMENT DATA 


Standards: Absolute standards for the variables in the antecedent cell 
and transaction cell (See FIGURE 3.00, p.42) were established by the 
teachers through the "Should be" responses on the Mathematics Option 
Teacher Questionnaire. Wherever possible, standards were explicity 
stated permitting a comparison with the data of the description matrix. 

The performances of the non-mathematics option students on the 
attitude test and areativity test were chosen as the relative standards 
for behavioral outcomes for the mathematics option group. 

Standards for "materials and facilities" were difficult to 
establish because of the diversity of programs throughout Alberta. How- 
ever, in order to judge the availability of materials and facilities to 
mathematics option teachers, the investigator decided arbitrarily to 
consider some of the items basic necessities in any program. Items 41, 
42, 49, and 50 of SECTION D of the Mathematics Option Teacher Questionnaire 
were thus considered basic necessities. Another arbitrary decision was 
made with respect to an acceptable standard for these four basic necessities. 
It was decided that 75 percent of the Pe inesyalicuia be in the "good" or 
"very good" response categories for each of the basic items. 

Another aspect that was observed and did not permit explicit 


statements of standards was "the effect of the program on the teacher." 
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But in an attempt to determine whether the program had any unusual effects 
on the teachers, it was decided to examine the original intents from 
which a set of absolute standards was derived, More explicit statements 


concerning these standards are made in CHAPTER 1V. 


Judgment: The purpose of judgment in this study was to evaluate aspects 
of the mathematics option program in light of the given data. The bases 
for judgment were absolute standards as established by the teachers and 
the investigator and relative standards as established by using the test 
results of students in the non-mathematics option group. 
"Judgment" was to determine the congruence of the observations 

with the intents and standards, establish empirical contingencies and 
provide a complete evaluation picture by combining all measures that 


this evaluation produced. © 


STATISTICAL ANALYSIS OF DATA 


Data analysis was performed using the IBM 360/67 computer and 
programs Sevier by the Division of Educational Research at the 
University of Alberta. 

The nature of the questions and the instruments that were used 
to answer these questions determined the statistical procedures employed. 
In some cases the data from the same instrument were subjected to a 
number of different statistical procedures. 

The data analysis for each instrument and the intended use of 


the results are outlined below. 
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Mathematics Option Teacher Questionnaire 


In analyzing the data Pe rered through this instrument, a num- 
ber of statistical procedures were necessary. The responses to the ques- 
tions on this instrument were used to provide answers to the questions 
raised in the congruence and contingency analyses. Chi square tests of 
independence were performed to determine whether the responses to the 
"What is" questions were congruent to the responses to the "What should be" 
questions, Chi square tests of independence were also used in the cor -~ 
tingency analysis, relating two specific categories of data variables. 

In each case, an alpha level of .05 was used as the confidence level to 
indicate that significant relationships existed. 

The computer also produced one-way classifications of all the 
items on this instrument. This provided the investigator with frequencies 
and percentages of all responses for all distractors. Some additional 
manipulations of the data were considered necessary in SECTIONS D, E, and 
G of this instrument. Section D of the instrument deals with materials 
and facilities. The percentages of the "good" and "very good" response 
category for each item were added. This enabled comparisons to he OOS 
with the arbitrarily established standards of this section. 

In SECTION E of the instrument, dealing with instructional modes, 
a frequency count was used to place instructional modes in rank order for 
the "AT PRESENT" and "SHOULD: BE" modes of instruction according to the 
frequency of responses to the "frequently" and "often" categories combined. 
This enabled the determination of the extent to which each of the in- 
structional modes is used and should be used. In order to determine 
whether these rankings were different, it was arbitrarily decided to con- 


sider a difference of five or more ranks an important difference between 
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the two ratings on each item. 

In SECTION G of the instrument, dealing with general objectives, 
the mean rating for each objective was calculated. On the hasis of these 
mean scores, the objectives were then ranked from the high priority . 
objective to the low priority objective. This permitted the investigator 
to determine the degree of importance of each objective as perceived by 
the teachers. 

The one-way classification of all items and the additional 
manipulations of the data of SECTIONS D, E, and G of this instrument were 
then used to provide answers to questions 6 to 16 of CHAPTER I. 

The major questions of interest were: 


1. What are the criteria in assigning teachers to teach the mathematics 
option? 


2. What are the criteria in selecting students for the mathematics 
option? 


3. What is the degree of involvement of students in selecting curricular 
content? 


4. How do students help to structure the mathematics option program? 


5. How do teachers judge the availability of materials and facilities 
for mathematics option? 


6. What is the importance of the various instructional modes in 
mathematics option? 


7. What is the present time allotment in mathematics option in various 
schools and how do teachers judge its adequacy? 


8. What is the degree of importance of the stated objectives in the 
mathematics option program? 


9. What is the effect of the mathematics option program on the teacher? 
10. What is the effect of the mathematics option program on the students? 


11. What is the general nature of the mathematics option curriculun? 
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Mathematics Option Student Questionnaire 


The data from this instrument were analyzed separately for each 
school and in total, including all mathematics option students in this 
sample, Only one-way classifications were computed. 

The main reason for its administration was to ascertain the 
students' perception of the mathematics option and related variables. 

In addition, the data provided an important source for answering some 


of the questions on page 51. 


Semantic Differential Attitude Test 


All students participating in this study were asked to respond 
to this test at TIME ] and TIME 2, The purpose of this test was to de- 
termine whether differences in attitude toward a number of colicepts existed 
between the mathematics option group and non-mathematics option group on 
both occasions. 

The 9 concepts that were selected for semantic differentiation 
were presented in the following order: Mathematics, My Math Teacher Is, 
Myself, Taking a Math Test Is, My School, My Math, Class Is, My Class- 
mates Are, My Math Textbook Is, and Math Homework Is. Each concept was 
followed by the same set of 18 scales. These scales were arranged ran-— 
domly in two respects (1) the polarity of the scales (eq. good - bad or 
bad = good) and (2) the order of the scales. (The pilot study report 
on this instrument may be found in AppendixE-of this thesis). 

The number of subjects responding to this test at TIME 1 and 
TIME 2 were 428 and 417, respectively. Each of the 9 concepts was then 


subjected to a principal component factor analysis using a varimax 
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rotation. The number of factor categories for each concept was equal to 
the number of eigenvalues greater than one. This produced a range of 2 
to 4 factor categories for the concepts at TIME 1 and TIME 2. On the 
basis of the factor loadings the investigator identified the evaluative 
factor for each concept. (See TABLE 1.01 and TABLEI.02 of APPENDIX I 
for factor loadings by concept). Factor loadings of the scales belonging 
to the evaluative dimension showed high loadings. The loadings at TIME 
1 ranged from .53 to .82 with the majority of the scales having loadings 
-70 and higher. Similarily at TIME 2 where the loadings ranged from .49 
to .84 with the majority of scales also having .70 or higher loadings. 
Once the evaluative factors for each concepts were identified, the loadings 
of the rotated factor matrix were then used to convert the raw scores to 
factor scores with a mean of 50 and standard deviation of 10. Hach student 
had now a single evaluative score for each concept at TIME 1 and TIME 2. 
It was now possible to use the t test analysis for independent samples 
to compare the mean evaluative scores of mathematics option students in 
each school by grade at TIME 1 and TIME 2. An alpha level of .05 was 
used as the confidence level to indicate that a significant difference 
between two groups existed. 
The educational questions related to this data are found in 
CHAPTER I (p. 4). Translated into null hypotheses these questions become: 
Hop - There is no significant difference in attitude between the 
students in the mathematics option group and students in 
the non-mathematics option group toward the nine concepts 
selected at TIME 1. 
Hi10 - £=‘There is no significant difference in attitude between the 
students in the mathematics option group and students in 


the non-mathematics option group toward the nine concepts 
selected at TIME 2. 
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Test of Creative Ability in Mathematics 


The students who participated in this study wrote FORM A of 
this test at TIME 1 and FORM B at TIME 2. This produced two raw scores 
for each student. 

The analysis of the data involved t tests comparing mathematics 
option students with non-mathematics option students in each school by 
grade at TIME 1 and TIME 2. An alpha level of .05 was used as the con- 
fidence level to indicate that a significant difference between two 
groups existed. 

The educational questions related to this data are found in 


CHAPTER I (p.4 ). Translated into null hypotheses these questions 


become: 

Hj) - There is no significant difference in creative ability in 
mathematics between the students in the mathematics option 
group and the students in the non-mathematics option group 
at TIME 1. 7 

Hj2 - There is no significant difference in creative ability in 


mathematics between the students in the mathematics option 
group and the students in the non-mathematics option group 
at TIME 2. 
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Teacher Interview 


The main purpose of this instrument was to ascertain information 
regarding particular situations in mathematics option throughout Alberta. 
After the completion of the interview, all responses to the questions 
were transcribed onto a master sheet. Then each item was analysed for 
common response categories. The responses to each category were then 
totalled using frequencies only. The intended use of the data was purely 
exploratory and descriptive. These data, together with the students' 
test results, were used in a descriptive analysis that was carried out 


for each participating school. 


The Study Population 


Teacher Sample: This sample consisted of two hundred randomly selected 
mathematics B-option teachers in Alberta. 

From the Form A cards, submitted by each school to the Depart- 
ment of Education, it was determined how many schools offer mathematics 
option in the province of Alberta. From the same records it was estab- 
lished that approximately 425 teachers constituted the total mathematics 
option teacher population in Alberta. The random sample of 200 teachers, 
selected from this population, represents approximately 47 percent of the 
total mathematics option teacher population. (See TABLE 3.01 for summary 
of teacher sample breakdown). 

The teachers in this sample were then asked to respond to the 


Mathematics Option Teacher Questionnaire (MOTQ). Each questionnaire was 
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accompanied by a covering letter explaining the instrument and the pur- 
pose of this study. The teachers were also informed that individual re- 
Sponses would be treated in confidence. In addition, each teacher re- 
ceived two self-addressed and stamped envelopes. One was provided for 
the return of the completed questionnaire and in the other they were to 
mail their address if they wished a copy of the results. 

After an elapsed time of 10 days, 69 percent of the questionnaires 
were returned. Then a follow-up letter was sent to the teachers which 
resulted in 8 percent more returns. After the second follow-up letter 
another 8 percent of the questionnaires were returned. No additional 
questionnaires were received after mailing the third follow-up letter 
(See APPENDIX B of this thesis for covering letter and the follow-up 
letters). 

All questionnaires returned were checked for completeness. 

TABLE 3.00 presents aaiatagea of returns. The high percentage of re- 
turns (85) was seen as an indication of the interest and concern of teach- 


ers in the mathematics B-option and its evaluation. 


TABLE 3.00 
CLASSIFICATION OF RESPONSES TO QUESTIONNAIRE 
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_ CLASS IFICATION NUMBER PERCENT 
RETURNED AND USABLE 160 80 
RETURNED, BUT NOT USABLE 10 5 
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The reasons for excluding 10 questionnaires were: 


1. blank returns (4), with teachers indicating that due to staff changes 
mathematics option had been dropped. 


2. incompleteness (5) to the extent that whole sections had been omitted 
and other sections were also incomplete. 


3. that one teacher felt that the instrument was biased in favor of the 
mathematics option and thus did not complete the instrument beyond 
the first page. 

Student Sample: Students were selected from eleven junior high schools 

in Alberta that offered mathematics option. The guiding principle in 
the selection of schools was maximum geographical coverage of Alberta. 

In all, nine superintendents granted permission to conduct this evalu- 

ation within their school system. (A list of the participating schools 
and school systems may be found in APPENDIX A of this thesis). 

From each division/county/district the investigator selected 
one school at random that offered mathematics option. The Edmonton system 
was the only exception to the number of participating schools and selec- 
tion procedure. Here, three schools were chosen that were willing to par- 
ticipate. In all eleven schools, the principal and teachers consented to 
participate. 

The student population consisted of the MATHEMATICS OPTION GROUP 
and the NON-MATHEMATICS OPTION GROUP. Ten students were randomly selected 
fromeeaen of the grades seven, eight, and nine who were taking the mathe- 
matics option and assigned to the mathematics option group. 

From each of the grades seven, eight and nine in the same school, 
ten students were randomly selected who were not taking mathematics option. 
These students were assigned to the non-mathematics option group. This 
process of assigning students to the appropriate group was repeated in all 


participating schools. 
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Both groups were asked to complete a SEMANTIC DIFFERENTIAL 
ATTITUDE TEST (SDAT) and a TEST OF CREATIVE ABILITY IN MATHEMATICS 
(TOCAIM). In addition, the mathematics option groups in each school were 
asked to complete a questionnaire regarding their perception of mathe- 
matics option. (See TABLE 3.02 for sequence of test administration). 

At TIME 1 (February 1974) the student sample consisted of 428 
students with 228 students enrolled in the mathematics option program 
and 200 students not taking mathematics option. Because some of the 
students left school during the year the effective sample size at TIME 
2 (May 1974) was reduced to 417 students. There was an actual loss of 
6 subjects, but in order to maintain equal group size in the schools 
where subjects were lost, the investigator decided to drop subjects from 
the corresponding group at random. This was done in five instances. In 
one school the loss of a subject did not require the random removal of 
another since there were no non-mathematics option students. 

A summary of the participating schools by grade and sample size 


may be found in APPENDIX A of this thesis. 


Teacher Interview Sample: This sample consisted of seventeen mathematics 
option teachers who taught the students who belonged to the mathematics 
option group sample. The inclusion of these teachers in this sample was 
automatic once the schools and students were selected. 
An interview was conducted with each teacher in this sample and 
the results were used to gain a better understanding of student performances. 
A copy of the interview schedule, interview procedure, and 


instructions may be found in APPENDIX H of this thesis. 
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INSTRUMENTATION 


Five instruments were used to collect data for this evaluations 
(1) Mathematics Option Teacher Questionnaire, (2) Questionnaire for 
Students in Mathematics Option, (3) Semantic Differential Attitude Test, 
(4) Test of Creative Ability in Mathematics, and (5) Teacher Interview. 

A brief description of each instrument and its function in the 
evaluation is given below. Each instrument and a description of the 


pilot study reports may be found in the appendix of this thesis. 


Mathematics Option Teacher Questionnaire (MOTQ) 


This questionnaire was administered to 200 randomly selected 
mathematics option teachers in an effort to gather information with re- 
gard to (1) The Mathematics Gption Teacher, (2) The Mathematics Option 
Student, (3) The Nature of the Mathema tics Option Curriculum, (4) In- 
structional Materials and Facilities, (5) Instructional Activities, (6) 
Time Allocation, (7) General Objectives of the Mathematics Option Program 
and (8) Effects of the Program on the Teacher. The questions on this 
questionnaire were, in most instances, stated twice. One question asked 
the teachers to report "What is" and the other question asked "What should 
be", This design provided the investigator with observational data and 
information as well as standards by using the "What should be" responses. 
Teachers did not have to sign their name thus ensuring complete anonymity 
of the responses. 

This instrument was designed by the investigator. The pilot 
study report of this instrument may be found in Appendix _D_ of this 


thesis. 
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estionnaire for Students in Mathematics tion MO 


This instrument was designed by the investigator. Many questions 
were constructed parallel to the questions on the MOTQ so that comparison 
of student and teacher opinions was possible. Only the students in the 
mathematics option group were asked to respond to the questions on this 
instrument. The main purpose of this instrument was to ascertain the 
students' perception of various aspects of the mathematics option program. 
Students did not have to sign their name on this questionnaire. This 
was done in the hope that truer responses could be obtained. 

The pilot study report of this instrument may be found in 


APPENDIX F of this thesis. 


Semantic Differential Attitude Test (SDAT) 


The attitude of students toward a number of concepts was measured 
using the semantic differential format. This instrument was administered 
to the mathematics option group and non-mathematics option group twice - 
February, 1974 (TIME 1) and May, 1974 (TIME 2). The concepts presented 
for "semantic differentiation" were: Mathematics, My Math Teacher is, 
Myself, Taking a Math Test Is, My School, My Math Class Is, My Classmates 
Are, My Math Textbook Is, and Math Homework Is. Each concept was followed 
by 18 five-point bipolar adjective scales. The concepts included were 
not specifically related to mathematics option. This was done in an 
effort to get some measure of the students' attitude toward concepts 
that were common to both groups' experiences. 

The purpose of the instrument was to detect differences in 


attitude toward the concepts between the mathematics option group and 
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non-mathematics option group at TIME 1 and TIME 2. The responses to this 
test were anonymous. 
The pilot study results may be found in APPENDIX E of this 


thesis. 


Test of Creative Ability in Mathematics (TCAM 


This test has been developed by Dr. D. A. Buckeye (1970) and 
has two parallel forms. FORM A and FORM B were administered to both 
groups at TIME 1 (February 1974) and TIME 2 (May 1974), respectively. 
This test was timed and the scores were used as an indication of the 
students' creative ability in mathematics. Reasons for selecting this 
test were primarily those of expediency due to time limitations, 
applicability to the grades in this study and availability of norms. 

The purpose of the instrument was to determine if differences 
in creative ability in mathematics existed between the two groups. The 
students were asked to place their name on this test. This was done for 
two reasons: (1) it was hoped that students would exert greater effort 
in completing this test and (2) to be able to identify students who have 
shown unusually high ability. 

The norms of this test are summarized and may be found in 


APPENDIX G of this thesis. 


Teacher Interview Schedule 


Teacher interviews were conducted in all schools in which student- 
testing was carried out. The purpose of these interviews was to ascertain 


information from the teachers that may explain test performance of the 
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students and some of the responses rendered on the mathematics option 
student questionnaire, 
The interview schedule, interview procedure, and instructions 


may be found in APPENDIX H of this thesis. 


Sequence of Test Administration 


In all schools, except those in Edmonton, the administration 
of the various instruments to students was carried out by the regular 
classroom teachers. The tests were administered during regular class 
periods at the convenience of the teachers. Each school received, along 
with the test, a set of instructions related to the administration of 
these tests. A copy of these instructions may be found in APPENDIX C . 

During February 1974 (TIME 1) the students in both groups were 
scheduled for the SEMANTIC DIFFERENTIAL ATTITUDE TEST (SDAT) and the 
TEST OF CREATIVE ABILITY IN MATHEMATICS (TCAM). Students were told be- 
forehand of these tests and they were advised that the results would not 
in any way influence their school record. This procedure was repeated at 
the end of May 1974 (TIME 2) using the same students. However, at TIME 
2 the mathematics option students were asked, in addition to the other 
two tests, to respond to the Mathematics Option Student Questionnaire 
(MOSQ). The time required for administration of all instruments in 
sequence was approximately 40 minutes at TIME 1 and 60 minutes at TIME 2. 
(See TABLE 3.02 for Summary of Sequence of Test Administration). 

The Semantic Differential Attitude Test was administered first 
while the other instruments followed in any order. This was considered 
important in order to avoid the possibility of expressing their frustra- 


tions during the creativity test on the attitude test. 
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Assumptions and Limitations 


Assumptions: The administration of the instruments and the nature of the 
two questionnaires necessitated two assumptions. It was assumed that all 
previously prepared instructions were followed during the administration 
of the instruments and that all subjects understood the questionnaire in 
the same way. It was also assumed that all subjects being tested, inter- 


viewed and asked to fill in a questionnaire were completely honest. 


Limitations: A number of limitations existed due to the nature and 
circumstances under which the study was conducted. It is therefore, 
important that these limitations are considered when interpreting this | 
study. 

One limitation of this study was due to the fact that only a 
limited number of variables was considered. This did not permit cause 
and effect determination, but rather the establishment of relationships 
among variables. 

The test which was used to assess mathematical creativity 
presented another limitation in that it only assessed the fluency aspect 
of creativity. An additional limitation of this test was the timing of 
each part. This may have had an inhibitory effect on creative expressions. 

The attitude test which was used had also an inherent limitation. 
This was primarily due to the limited number of concepts. Other concepts 
that may have been important to the attitude formation related to mathe- 
matics were unrecognized in this study. 

With the exception of the Test of Creative Ability in Mathematics, 
the instruments used were designed by the investigator, and had been sub- 


jected to limited piloting procedures. 
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CHAPTER 1V 


RATIONALE, INTENTS, OBSERVATIONS AND STANDARDS 


Introduction 


This chapter is divided into four distinct sections. Section 1 
is concerned with presenting the rationale of the Alberta Junior High 
School program. The presentation of the rationale was considered by 
Stake an essential and integral part of program evaluation. It outlines 
the philosophic background and basic purpose of the program and provides 
a basis for evaluating intents. 

The second section deals with the original intents of the mathe- 
matics B-option program in Alberta. This section presents statements of 
intent as they were made by the Department of Education prior to and 
during the 1969/70 school year. Only statements of intent related to the 
variables that were being considered in this study were recorded. | 

The third section presents the observations as they relate to 
the variables presented in CHAPTER 111 (See FIGURE 3.00, p. 42). 

The last section of this chapter presents standards as they 


relate to the variables in this study. 
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RATIONALE OF THE JUNIOR HIGH SCHOOL PROGRAM IN ALBERTA 


The implementation of a new junior high school curriculum in 
Alberta in 1969 was guided by a number of important considerations. 

It was argued that schools are meant for children in which they 
can develop, grow, and have enjoyable experiences. Second, the develop- 
ment of children takes place in a transaction or interaction between 
student and teacher, around certain materials and experiences that may 
collectively be called the curriculum. Third, if children fail to de- 
velop and grow, as one can reasonably expect they should, the short- 
comings or errors should be sought in the structure of the system and 
not in the innards of the children. The educational system is run by 
adults with power, resources, and control. If students fail to learn 
then the school has failed to teach them. A fourth consideration was 
that of equal educational opportunities for all children. This meant 
that every child was to have completely equal rights and claimupon the 
full measure of facilities and rewards of the school. 

These four basic considerations were to convey the message that 
schools should not be structured and conducted as though the primary in- 
tent were to process children through a set of preconceived drills and 
exercises, which must be either passed or failed. The notion of pass- 
ing or failing has only af clear-cut implication that the school is a 
competitive race between different kinds of children, only some of whom 
will succeed. It is the right of every child to receive twelve or 
thirteen years of education and it is an obligation of the educational 
system to provide as much chance for development as is possible in these 
twelve or thirteen years. 


T he rationale behind the new Alberta junior high school cur- 
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riculum is not one that advocates that all subject matter is inherently 
good and virtuous. It suggests that a curriculum is good or bad de- 
pending on what it does for the students. There is one major question 
to ask when choosing curriculum: What do we want our children to become? 
Translated into somewhat more operational questions, these would include: 
What do we want our children to value? From what do we want them to get 
pleasure? What do we want them to understand about themselves and the 
world of nature and man? How do we want them to behave toward other 
human beings? What technical abilities do we wish to cultivate in them? 

Questions raised in these terms transform curriculum develop- 
ment onto a meaningful level and it is then possible to ask what has to 
be present in the way of teacher behavior, student behavior, materials, 
experiences, and supporting school factors that will enable that rela- 
tionship to produce the desired outcome in the child. 

It is this kind of thinking that eee Br the decision to 
implement 4a new approach to junior high school programming. 


(Dr. S. N. Odynak, 1969) 


INTENTS OF THE MATHEMATICS B-OPTION PROGRAM 


Based on the Satis of junior high school programming in 
Alberta, the Department of Education implemented the B-option program 
in 1969 and with it came a new set of expectations, herein called intents. 
What were these intents of the B-option program or in particular 
the mathematics B-option program? Since intents were stated in many 


areas it was thought that they should be summarized for each area. 
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The list of intents is rather incomplete and in some instances it was 
difficult to translate the intents in operational terms. The Department 
of Education had never summarized what the proposed option program was 

to achieve. Nevertheless, here are some of the intents as they were seen 


by the investigator. 


Intended Antecedents 


The Mathematics Option Teacher: 

1. The teachers should be capable of assessing the resources of 
the school and the interests and abilities of students. 

2. The teachers should be capable of assessing their own abilities 
and talents. 

3. The teachers teaching mathematics option should possess adequate 
knowledge and ability. | 

4. The teachers should develop their own mathematics option pro- 
gram. | 

5. The teachers should have an idea of the objectives, content,and 


framework of mathematics option. 


The Mathematics Option Student: 
1. The students in mathematics option should be selected on the 
basis of strength rather than weakness. 
2. It was intended that students should be aware of the objectives, 


content, and framework of the mathematics option. 
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The Nature of the Mathematics Option Curriculum: 


1. 


De 


The mathematics option program was expected to be structured 

on the basis of student interest. 

It was intended that students should be given the opportunity 
to contribute to the selection of learning experiences and pro- 
gram content. 

It was intended that students should be given the opportunity 
to consult with their teachers regarding the content of the 
mathematics option program. 

It was intended that the mathematics option program is struc- 
tured in such a way so that the topics investigated do not over- 
lap substantially the topics investigated in core mathematics. 
It was seen to be important to utilize resources of the com- 
munity and environment to demonstrate possible applications of 
mathematics. 

Mathematics option was intended to provide for the needs, in- 
terests, and abilities of the students. 

Mathematics option was intended to enable students to explore 
their own growing interests and abilities with an emphasis on 
individualizing a student's program. 

Mathematics option was not intended to be structured by the 


Department of Education. 


Instructional Materials and Facilities: 


1. 


It was intended that mathematics option be offered only where 


resources permit, 
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Intended Transaction 


Instructional Activities: 
1. The intended modes of instruction that were to be stressed 
were: Individual programs 
Library research 
Field trips and excursions 
Math-lab experiments 


(Note: These are not in order of improtance.) 


Time Allocation: 
1. The Department of Education intended to be flexible and pro- 
posed a time range from 75 to 175 minutes per week. 
2. There was no specific intent with regard to the program length 
but it was suggested that modular scheduling for the options 


was very useful. 


Intended Outcomes 


General Objectives: 


1. It was intended that students develop positive attitudes and 
positive concept of self and others. 
2. It was intended that students develop the ability to think 


critically. 
3. It was intended that students develop basic skills. 


Effects of the Program on the Teachers: 


1. It was intended that teachers are free to innovate and develop 


their own option program. 
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2. It was intended to improve the level of satisfaction among 
teachers who were only teaching according to a prescribed course 


outline, 


PRESENT ATION OF OBSERVATIONS 


The results that are presented in this section were obtained 
through the mathematics option Teacher Questionnaire and mathematics 
option Student Questionnaire. In order to follow the same sequence as 
is shown in FIGURE 3.00 on page 42, it was decided to present the re- 
sults on the variables in the foblowing order: (1) The mathematics 
option teacher, (2) The mathematics option students, (3) The nature of 
the mathematics option curriculum, (4) Materials and facilities, 

(5) Instructional activities, (6) Time allotment, (7) General objectives 


of mathematics option, and (8) The effect of the program on the teacher. 


Observational Antecedents 


The Mathematics Option Teacher 


The information that was obtained on the mathematics option 
teacher related to sex, teaching experience, academic background, pro- 
cedures used for assigning mathematics option teachers, teachers' 
judgment of their adequacy of preparation to teach mathematics option, 
teachers' judgment of the difficulty level of curriculum development in 
mathematics option, and the teachers' judgment of their ability in re- 
lation to other staff members. 

Of the 160 teachers who responded to the questionnaire, 120 


(75%) were males and 40 (25%) were females. From TABLE 4.00 it is 
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evident that the majority of the teachers (71.9%) had more than three 
years teaching experience at the junior high school level. A relatively 
small number of teachers (6.2%) who taught mathematics option had no 
teaching experience at the junior high school level. 

The teaching experience of teachers in mathematics option is 
fairly evenly distributed over the response categories (see TABLE 4.00). 
More than four-fifth of the teachers had at least one year of experience 
in teaching mathematics option. Slightly less than 20% taught math- 


ematics option for the first time. 


TABLE 4.00 


DISTRIBUTION OF TEACHERS BY TEACHING EXPERIENCE IN 
JUNIOR HIGH SCHOOL AND IN MATHEMATICS OPTION 


N=160 
YEARS OF AT JUNIOR HIGH SCHOOL IN MATH. OPTION 
EXPERIENCE FREQ. PERCENT. FREQ. PERCENT. 
NO EXPERIENCE 10 6.2 30. 18.8 
ONE YEAR 7 Hee’ 17 10.6 
TWO YEARS 15 9.4 35 21469 
THREE YEARS 13 Sel 34 2182 


MORE THAN THREE pas) 71.9 44 2ds D 
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TABLE 4.01 shows that the majority of the teachers (93.1%) 
have some mathematics background with the number of courses ranging 
from one to more than nine courses. Only a small number of teachers 


(6.9%) were noted to have no mathematics courses. 


TABLE 4.01 


DISTRIBUTION OF TEACHERS BY NUMBER OF UNIVERSITY MATH. COURSES 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
_ NONE 11 6.9 
1-3 COURSE(S) 43 26.9 
4-6 COURSES 52 32.5 
7-9 COURSES “ou 25.0 
MORE THAN 9 14 8.7 


Table 4.02 areeataene indication of the background of teachers 
in curriculum and instruction courses (ED. CI.) in mathematics. A con- 
siderable number of teachers (18.8%) had no ED. CI. courses in mathe- 
matics. The largest portion of the teachers (43.1%) indicated that they 
had $ to 1 method course in mathematics. Over 24% of the teachers had 
13 to 2 courses. There is a rapid decrease in the last two response 
categories with 9.4% of the teachers having 23 to 3 courses and only 


44% having more than 3 methods courses in mathematics. 
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TABLE 4.02 


DISTRIBUTION OF TEACHERS BY NUMBER OF CURRICULUM AND 
INSTRUCTION COURSES (ED. CI.) IN MATHEMATICS 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
NONE 30 18.8 
+ —~ 1 COURSE 69 i360 
1s - 2 COURSES 39 24, oh 
24 - 3 COURSES 15 9.4 
MORE THAN 3 7 Loe 


Table 4.03 provides a summary of teacher responses to the ques- 
tion related to their assignment to teach the mathematics option. Thirty 
five percent of the teachers indicated that they had been assigned by the 
principal to teach mathematics option. No indication was given as to the 
basis of the principals' decisions. Some 26% of the teachers stated that 
they chose to teach mathematics option. The bases for their assignment 
were training in mathematics (13.1%), teaching experience at junior high 
school level (10.0%) or a combination of the two. The school staff, as a 
decision-making body in assigning teachers to teach mathematics option, 
was used to a very limited extent (2.5%). Some teachers (13.1%) felt 
that the assignment to teach mathematics option should be a joint effort 
involving the teacher and principal, taking training in mathematics and 


teaching experience at the junior high school level into account. 
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TABLE 4.03 


DISTRIBUTION OF TEACHER RESPONSES RELATED TO THE 
QUESTION OF ASSIGNMENT PROCEDURE IN MATHEMATICS OPTION 


= 160 

RESPONSE NUMBER OF TEACHERS 

CATEGORY FREQ. PERCENT. 

a. ON BASIS OF TRAINING IN MATHEMATICS 21 Tes heyib 

b. ON VOLUNTEER BASIS | 42 26.2 

c. ON BASIS OF TEACHING EXP. AT JUN. HIGH 16 10.0 

d. BY SCHOOL STAFF 4 oD 

e. BY PRINCIPAL 56 35.0 
OTHER: 

TEACHER/PRINCIPAL CONSULTATION alk Biciatl 


(Based on a. and c.) 


Table 4.04 presents the responses of the teachers as they judged 
the adequacy of their preparation to teach mathematics option. Slightly 
over 40% of the teachers felt they were "very well" or "extremely well" 
prepared to teach the mathematics option. The majority of the teachers 
(53.8%) indicated adequate preparation and 5.6% felt that they were 
either "poorly" or "very poorly" prepared. The combined percentages of 
the last two response categories (5.6%) of TABLE 4.04 are fairly close to 
the number of teachers having no university mathematics courses (TABLE 4.01) 
and to the number of teachers not having taught at the junior high school 


level (TABLE 4.00). 
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TABLE 4.04 


DISTRIBUTION OF TEACHERS' JUDGMENT REGARDING THEIR ADEQUACY 
OF PREPARATION TO TEACH MATHEMATICS OPTION 


Ni=5 166 
RESPONSE NUMBER OF TEACHERS 
tei FREQ. PERCENT. 
EXTREMELY WELL 22 1357 
VERY WELL 43 26.9 
ADEQUATELY 86 53.8 
POORLY ti hed 
VERY POORLY 2 12 


Table 4.05 presents the responses of teachers as they judged 
the difficulty level of curriculum development in the mathematics option. 
A small number of teachers (3.7%) appear to have no difficulty as they 
judged it to be a very easy task. A larger portion of the teachers 
(37.5%) found curriculum development no more difficult than planning for 
other subjects. The majority of the teachers (58.7%) judged it to be 
"more difficult than other subjects" and "very difficult". None of the 
teachers felt that curriculum development in mathematics option was be- 
yond their ability. 

Teachers were also asked to judge if they were the best qual- 
ified teachers on staff to teach the mathematics option. The responses 
indicated that 55.6% of the teachers felt that they were best qualified. 
Almost one-half of the teachers seemed to think that there were better 


qualified teachers on staff to teach the mathematics option. 
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TABLE 4.05 


DISTRIBUTION OF TEACHER RESPONSES JUDGING THE DIFFICULTY 
LEVEL OF CURRICULUM DEVELOPMENT IN MATHEMATICS OPTION 


N ="160 

RESPONSE NUMBER OF TEACHERS 

CATEGORY FREQ. PERCENT. 
VERY EASY TASK 6 3.7 
NO MORE DIFFICULT THAN PLANNING 
FOR OTHER SUBJECTS 60 37.5 
MORE DIFFICULT THAN OTHER SUBJECTS 73 4526 
VERY DIFFICULT TASK 7 i 13.1 


BEYOND MY ABILITY - = 


The Mathematics Option Students 


The data and information for this part were obtained from 
teachers and students. The questions of interest were related to student 
selection as it was seen by the teachers and students, grouping practices 
of students, characteristics of mathematics option students as judged by 
teachers, and distinguishing characteristics of mathematics option students 
and non=-mathematics option students, 

TABLE 4.06 presents the responses of the teachers to the question 
of selection procedure of students for mathematics option. The data in- 
dicates that the majority of the teachers (52.5%) felt that it is the 
students' personal choice to select mathematics option. Only 1.9% of the 
teachers responded that they were the sole decision-makers in the selec- 


tion process, That it was the school administration's decision to 
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place students into mathematics option was judged by 8.1% of the teach- 
ers. None of the teachers felt that it was the sole decision of the 
parents. In 13.1% of the schools the mathematics option course is com- 
pulsory. Under "others" teachers (24.4%) indicated it is a joint de- 


cision of the teacher, administrators, and students. 


TABLE 4.06 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION 
OF STUDENT ASSIGNMENT TO MATHEMATICS OPTION 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 
ae PERSONAL CHOICE 84 Dae 
b. TEACHER'S DECISION 3 aS) 
ce ADMINISTRATION'S DECISION . 353 Sel 


(eg. COUNSELLOR, PRINCIPAL) 


d. PARENTS' DECISION - - 


e. COMPULSORY COURSE 2k 13 51 
£. OTHER: 
COMBINATION OF a, b, andc 5) 2h oh 


TABLE 4.07 represents the responses of 224 mathematics option 
students as they decribe the reasons for choosing mathematics option. 
Of this sample, 46.0% indicated that they chose mathematics option be- 
cause of their interest in mathematics. The number of students choos- 
ing it because of the teacher (1.3%), friends (4.5%), timetable conflict 


(9.8%), teacher's advice (4.0%), curiosity (6.3%), and easy marks (1.8%) 
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is relatively small. A considerable number of students (26.3%) were 
choosing it for the opportunity of receiving additional help in core 


mathematics. 


TABLE 4.07 


DISTRIBUTION OF STUDENT RESPONSES TO THE QUESTION REGARDING 
THE REASONS FOR THEIR CHOICE OF MATHEMATICS OPTION 


Ne= 224 

RESPONSE © NUMBER OF STUDENTS 

GORY FREQ. PERCENT. 
a. INTEREST IN MATHEMATICS 103 46.0 
b. LIKE MY TEACHER 3 1.3 
c. MY FRIENDS ALSO TAKE IT 10 de 
d. TIMETABLE CONFLICT 22 9.8 
e. TEACHER'S ADVICE 9 2a0 
f. OTHERS: 

NEED ADDITIONAL HELP IN CORE 

MATHEMATICS 59 26.3 

CURIOSITY | 14 6.3 


EASY MARKS 4 1.8 


TABLE 4.08 shows the responses of the students to the state- 
ment, "Taking Math. Option was my own free choice." A total of 77.7% 
of the students agreed or strongly agreed that taking the mathematics 
option was their own free choice. The remainder of the students was 
undecided (7.1%), disagreeing (9.8%), or strongly disagreeing (5.4%) 


with this statement. 


exow (RF ,.4S) edapoyr a 


gro of gied Lanois 160 ae odd ot df gatteoorio 


OMTOHA ORE wceseeien aut or 
AOTTAG BOL TAMAATAM 


% 


;  ,peoidameds ser 


TO6h aaa 


toa. | hedulo 
Or emreMCteas uaacre 1 KOLTUaEATeLA 
NO SOYOHO AIST ACY BOCASA HT 


sg = 8 ¥ 


ene 


geen pee 
Onde FOL 
FA e 
Can OL 
ae gs 
Ond 2 
£,9& ge 
£.0 tae 


SOETAMARTAM HI TEAATIUT 
EXHOATT YM SHI1 od 
7Y UAT OBIA AUWATAT YM so 
TOL. SIMOD s6aTOHT7 
SOTVGA e! AaWORAT “ | 
a : SABHTO os , 
@i00 WI LISH JAMOTTIOGA Cam | 
eo TAMAHTAM 


.6 
rrieosa9 


"2 


wa 


eipae eldiod sidabude eft (No, awengyses edd qwode 80.) AIEAT a 


Meinl to Gatos A "yeatollo euat aworwm-eaw soliqd ./laAM yalial™ «een 


NODOSA RO xo beetgs a¢nehuda edd Zo 


sox? avo tleds sev nobign 


81 


TABLE 4.08 


DISTRIBUTION OF STUDENT RESPONSES TO THE STATEMENT 
"TAKING MATH OPTION WAS MY OWN FREE CHOICE" 


N= 227 
RES PONSE NUMBER OF STUDENTS 
CATEGORY FREQ. PERCENT. 
STRONGLY AGREE 86 38.4 
AGREE 88 39.3 
UNDECIDED 16 my 
DISAGREE 22 9.8 
STRONGLY DISAGREE 12 Sil 


Another question was related to the practices of grouping students 
for mathematics option. TABLE 4.09 shows the teacher responses to this 
question. Only two distinct categories were considered. The majority 
of the teachers (82.5%) indicated that grouping of students was hetero- 
geneous with respect to mathematical ability. Only 17.5% of the teachers 
group their mathematics option students homogeneously with respect to 


mathematical ability. 
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TABLE 4.09 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION 
OF GROUPING MATHEMATICS OPTION STUDENTS 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
HOMOGENEOUS WITH RESPECT TO 
MATHEMATICAL ABILITY 28 17.5 


HETEROGENEOUS WITH RESPECT TO 
MATHEMATICAL ABILITY : 132 82.5 


Teachers were also asked to describe some characteristics of 
the mathematics option students in general. TABLE 4.10 shows the re- 
sponses related to these characteristics. Slightly under one-fifth of 
the teachers (18.1%) stated that the mathematics option students were 
in general those who needed remedial help in core mathematics. A very 
small percentage of the teachers (5.0%) indicated that the mathematics 
option students have a high ability in mathematics. Students in mathe- 
matics option have generally positive attitudes toward mathematics. This 
was claimed by 28.8% of the teachers. Almost one-half of the eeachere 
(48.1%) pointed out that one can find a wide range of abilities, interests, 


and attitudes among students in the mathematics option classes. 
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TABLE 4.10 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION OF THE 
CHARACTERISTICS OF MATHEMATICS OPTION STUDENTS 


= 160 

RESPONSE NUMBER OF TEACHERS 

CATEGORY FREQ. PERCENT. 
a. REMEDIAL STUDENTS 29 18.1 
b. HIGH MATH. ABILITY STUDENTS 8 50 
ce. STUDENTS WITH POSITIVE ATTITUDES 

TOWARD MATHEMATICS 46 28.8 
d. OTHER 

COMBINATION OF a, b, andc a 48.1 


TABLE 4.11 represents the responses of teachers as they describe 
the characteristics of mathematics option students in relation to non- 
mathematics option students. A large portion of the teachers (38.1%) 
felt that there were no differences between mathematics option students 
and non-mathematics option students in terms of ability in and attitudes 
toward mathematics. A considerable number of teachers (32.5%) have in- 
dicated that mathematics option students do have better attitudes toward 
mathematics than non-mathematics option students, The responses to the 
other categories were relatively small with 5.0% of the teachers indi- 
cating that mathematics option students have greater ability in mathe- 
matics, 4.4% of the teachers indicated that mathematics option students 
were more creative in mathematics and 20% of the teachers felt that they 
had both, better attitudes toward mathematics and that they were creative 


in mathematics. 
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TABLE 4.11 


CHARACTERISTICS OF MATH. OPTION STUDENTS (MOS) IN RELATION TO 
NON-MATH. OPTION STUDENTS (NMOS). (Teacher responses) 


N= 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 

a. MOS HAVE BETTER ATTITUDE 

TOWARD MATHEMATICS 52 Seas 
b. MOS HAVE GREATER ABILITY 

IN MATHEMATICS 8 yee) 
ce. MOS ARE MORE CREATIVE IN 

MATHEMATICS 7, 44 
ad. NO DIFFERENCE BETWEEN MOS 

AND NMOS IN ABILITY AND 

ATTITUDE 61 Bee 
e. OTHER: 

MOS HAVE BETTER ATTITUDES 

AND ARE MORE CREATIVE 32 20.0 


The Nature Of The Mathematics Option Curriculum 


In this section the focus is on the general nature of the math- 
ematics option curriculum as it is seen by teachers and students. The 
questions raised had to be quite general because of the diversity of 
programs. Of particular interest were: (1) the types of programs, 

(2) the extent of students' contributions to the program, (3) how stu- 
dents contribute to the program, (4) the question of content overlap 
with core mathematics as seen by teachers and students, (5) the extent 
of using community resources, (6) the extent to which the curriculum 


provides for the needs, interests and abilities of students, (7) stuw« 
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dents' perception on the extent to which they could pursue an individual 
program, (8) the extent to which the mathematics option program in 
Alberta is structured, and (9) the students' opinion regarding the question 


of continuing the present mathematics option program. 


TABLE 4.12 presents teacher responses to the question regarding 
the type of mathematics option program which they offer. The largest 
proportion of the teachers (40.0%) classified their program "a general 
interest course". An enrichment course was offered by 21.2% of the 
teachers. A remedial course for students with problems in regular mathe- 
matics was offered by 16.9% of the teachers. Approximately twelve per- 
cent of the teachers were able to set up a program that provided for 
individual interest and abilities. The last response category "other" 
produced three distinct combinations. Three teachers (1.9%) felt that 
their program was a combination of a general interest course and an en- 
richment course. Seven teachers (4.4%) offered a combination of remedial 
and general interest course. Another type of program that was offered was 
a remedial program with provisions for individual interests and abilities. 


This program was offered by 3.1% of the teachers. 
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TABLE 4.12 


DISTRIBUTION OF TEACHER RESPONSES AS TO THE TYPE OF 
MATHEMATICS OPTION COURSE THEY OFFERED 


N ="160 


RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 


a. REMEDIAL COURSE FOR STUDENTS 


WITH PROBLEMS IN REGULAR MATH Zu. 16.9 
b. ENRICHMENT COURSE 34 Pd les 
c. GENERAL INTEREST COURSE 64 40.0 
d. PROVIDING FOR INDIVIDUAL INTEREST 

AND ABILITIES 20 Lee 
e. OTHER: 

Combination of b and c 3 LAS) 

Combination of a and c Me Lek 

Combination of a and d 2 atl 


The extent to which students contribute to the selection of 
curricular content in mathematics option is summarized in TABLE 4.13. 
The results show that nearly one-half of the teachers (49.3%) gave stu- 
dents a chance to contribute to some extent to the selection of curricular 
content. A relatively large proportion of the teachers (34.4%) indicated 
that their students contribute to a very little extent only. For 6.9% of 
the teachers the response was "to a great extent", Almost ten percent 
of the teachers (9.4%) indicated that their students did not contribute 


to the selection of curricular content in the mathematics option. 
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TABLE 4.13 


DISTRIBUTION OF TEACHER RESPONSES REGARDING THEIR JUDGMENT 
OF THE EXTENT TO WHICH STUDENTS CONTRIBUTE TO 
THE SELECTION OF CURRICULAR CONTENT 


N = 160 
RESPONSE NUMBER OF TEACHERS 
SISNET FREQ. PERCENT. 
TO A GREAT EXTENT 1 6.9 
TO SOME EXTENT 79 49.3 
TO A VERY LITTLE EXTENT 55 3404 
NOT AT ALL 15 964 


It was also of interest to find out from the teachers how stu- 
dents contribute or help to structure the mathematics option program. 
TABLE 4.14 presents the teachers' responses to this question. The large 
proportion of the teachers (29.4%) indicated that they provide a pool of 
Suggestions from which the students select activities. An equally large 
proportion of the teachers (29.4%) indicated that students suggest ac- 
tivities which are then orgainized to plan a program for the whole class. 
Nearly one-quarter of the teachers (22.5%) felt that the limited back- 
ground of the students does not permit them to help. Only 5.6% of the 
teachers were able to plan an individual program based on that individual's 
suggestions. Twenty-one teachers (13.1%) indicated that they, in co- 
operation with the students, analyze the needs and interests of the stu- 


dents and then plan a program that is appropriate for that group. 
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TABLE 4.14 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION ON HOW STUDENTS 
HELP TO STRUCTURE THE MATHEMATICS OPTION PROGRAM 


N-= 160 


eee eee rn a rm ee ee 


RESPONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 


BY WAY OF SUGGESTING ACTIVITIES 
WHICH ARE THEN USED TO ORGANIZE 
A PROGRAM FOR THE WHOLE CLASS 47 294 


EACH STUDENT SUBMITS SUGGESTIONS 
WHICH ARE THEN USED TO PLAN AN 
INDIVIDUAL PROGRAM FOR THAT STUDENT 9 5.6 


STUDENTS SELECT ACTIVITIES FROM A 
POOL OF SUGGESTIONS SUBMITTED BY 


THE TEACHER 47 29-4 
THE LIMITED BACKGROUND DOES NOT 

PERMIT THE STUDENTS TO HELP 36 22.5 
OTHER: 

JOINT EFFORT OF STUDENTS AND 
TEACHER 21 13.1 


The amount of overlap of the content of the mathematics option 
program with the core mathematics program was described by teachers 
(TABLE 4.15) and students (TABLE 4.16). 

TABLE 4.15 shows that 43.8% of the teachers have "as little as 
possible" an overlap of the content of mathematics option with core math- 
ematics content. A "moderate" overlap of content was indicated by 40.6% 
of the teachers. The "substantial" and "very substantial" overlap was 


reported by 9.4% and 6.2%, respectively. 
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TABLE 4.15 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION OF OVERLAP 
OF MATHEMATICS OPTION CONTENT WITH CORE MATHEMATICS CONTENT 


N = 160 

RESPONSE NUMBER OF TEACHERS 
CATEGORY 

FREQ. PERCENT. 

VERY SUBSTANTIAL 10 6.2 

SUBSTANTIAL be) 94 

MODERATE 65 40.6 

AS LITTLE AS POSSIBLE 70 43.8 


The responses by students to the question of content overlap 

are recorded in TABLE 4.16. Students were asked to describe the amount 

of overlap of mathematics option content with core mathematics content 

by indicating the ¢retheney with which topics from core mathematics were 
included in mathematics option. Slightly over one-fifth of the students 
indicated that their teachers included topics from core mathematics in 
mathematics option "all of the time" (4.5%) and "much of the time" (16.1%). 
Four=fifth of the students responded "sometimes" (39.7%), "very little 


of the time" (30.8%), and "never" (8.9%). 
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TABLE 4.16 


MATHEMATICS OPTION INCLUDES TOPICS THAT ARE TAKEN IN THE 
REGULAR. MATHEMATICS PROGRAM. (Student responses) 


NSF 222 

RESPONSE NUMBER OF STUDENTS 
CATEGORY 

FREQ. PERCENT. 

ALL OF THE TIME 10 Ae) 

MUCH OF THE TIME 36 16.1 

SOMETIMES 89 39.7 

VERY LITTLE OF THE TIME 69 30.8 

NEVER 20 8.9 


The extent to which resources of the community and environment 
were utilized in mathematics option is shown in TABLE 4.17. A small per- 
centage of the teachers (1.2%) have indicated that resources of the com- 
munity and environment were utilized "most of the time". The frequent 
use was indicated by 15.0% of the teachers. Greater percentage respon- 
ses were found in the "sometimes" and "seldom" categories. Each category 
contained 36.3% of the teacher responses. The claim of "never" utiliz- 
ing the resources of the community and environment in mathematics option 


was made by 11.2% of the teachers. 
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TABLE 4.17 


THE EXTENT TO WHICH RESOURCES OF THE COMMUNITY AND ENVIRONMENT 
ARE USED IN MATHEMATICS OPTION.( Teacher responses ) 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
MOST OF THE TIME 2 132 
FREQUENTLY 21 15.0 
SOMETIMES 58 36.3 
SELDOM 58 36.3 
NEVER 18 1482 


The effectiveness of the teachers' mathematics option program 
in terms of being able to provide for the needs, feeeaten and abilities 
of the students was of considerable interest. This judgment, as it was 
provided by the teachers, was made according to the categories shown in 
TABLE 4.18. The majority of the teachers (66.9%) indicated that their 
mathematics option program did provide for the needs, interests, and 
abilities of "most students", Just over 30 percent of the teachers felt 
that they were only able to provide for the needs, interests, and abilities 
of "some students". Approximately one percent thought that they were 
able to provide for "all students", and one percent of the teachers felt 
that their program provided for only "very few students" in terms of their 


needs, interests, and abilities. 
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TABLE 4.18 


MY MATHEMATICS OPTION PROGRAM PROVIDES FOR THE NEEDS, 
INTERESTS, AND ABILITIES OF: (Teacher Responses) 


N° ="1'60 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
ALL STUDENTS 2 ee 
MOST STUDENTS 107 66.9 
SOME STUDENTS 49 30.6 
VERY FEW STUDENTS 2 12 


It was of particular interest to ascertain the students' per- 
ception on the extent to which the mathematics option program allowed 
students to pursue individual work in areas of interest. TABLE 4.19 
shows the distribution of the responses. A major portion of the students 
(37.5%) responded "sometimes", 25.4% felt that they were only "very little 
of the time" allowed to work in any area of interest, and almost one- 
fifth of the students indicated that they were "never" allowed to work 
in any area of interest to them. Only 4.9% of the students were granted 
permission to work "at all times" in areas of interest to them and 12.5% 


of the students had this permission "much of the time". 
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TABLE 4.19 


DISTRIBUTION OF STUDENT RESPONSES TO THE QUESTION OF BEING 
ALLOWED TO WORK IN AREAS OF INTEREST IN MATH. OPTION 


N=: 224 
RESPONSE NUMBER OF STUDENTS 
CATEGORY FREQ. PERCENT. 
ALL OF THE TIME otal 4.9 
MUCH OF THE TIME 28 12.5 
SOMETIMES 84 37.5 
VERY LITTLE OF THE TIME 57 25.4 
NEVER 44 19.6 


Observations with respect to the amount of structure in mathe- 
matics option can be summarized as follows: 

At the time mathematics option is completely unstructured and it 
is the responsibility of the teachers who teach mathematics option to 


develop a curriculum for the course. 


Ascertaining the opinion of students, with respect to the 
question of whether or not mathematics option should continue to be 
offered in its present form, was of great interest in this study. TABLE 
4-20 shows the results to this question. From the data it appears that 
the majority of students (76.3%) either "agree" or "strongly agree" with 
the continuation of the present program. Some 16 percent of the students 
were undecided and approximately 8 percent either "disagreed" or "strongly 
disagreed" with the continuation of mathematics option in its present 


form. 
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TABLE 4.20 


MATHEMATICS OPTION SHOULD CONTINUE TO BE OFFERED 
THE WAY IT IS. (Student Responses) 


N= 224 

RESPONSE | NUMBER OF STUDENTS 

CATEGORY FREQ. PERCENT. 
STRONGLY AGREE 69 30.8 
AGREE 102 45.5 
UNDECIDED 36 16.1 
DISAGREE 13 5.8 
STRONGLY DISAGREE is ae 


The students' opinion regarding the adoption of an unstructured 
curriculum in other courses was also of some interest. TABLE 4.21 shows 
the results. It is interesting to note that, although 50% of the students 
favor the adoption of such a curriculum in other subjects, a considerable 
increase in the "undecided" category has taken place when compared to 
the "undecided" responses of TABLE 4.20. This may suggest that students 
are not quite willing to discard all structured programs in the various 


subjects. 
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TABLE 4.21 


OTHER COURSES SHOULD BE ORGANIZED IN THE SAME WAY AS 
THE MATHEMATICS OPTION. (Student Responses) 


N= 224 

RESPONSE NUMBER OF STUDENTS 

CATEGORY FREQ. PERCENT. 
STRONGLY AGREE 36 16.1 
AGREE 78 31, 28 
UNDECIDED 83 37.1 
DISAGREE 21 oh 
STRONGLY DISAGREE 6 2.7 


Materials and Facilities 


This section contains the summary of the teachers' responses to 
the ratings of materials and facilities. Thirteen categories of mate- 
rials and facilities were listed which were rated by the teachers using 
the following rating scale. A rating of (1) indicated "not desirable to 
have", (2) "not applicable or none-existent", (3) "poor, should be improved", 
(4) "fair, needs attention", (5) "good, satisfactory" and (6) "very good, 
highly effective". 

The distribution of the responses are shown in TABLE 4.22. 
Rather than discussing the responses to all of the thirteen items it 
was felt that some comments regarding items 41, 42, 49, and 50 would 
suffice. The selection of these four items was based on the argument 


of Chapter III in which it was stated that these were considered basic 
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necessities in any mathematics option program. 

TABLE 4.22 presents the teachers' responses as they rated the 
condition of each of the items at their school. The responses to items 
41, dealing with Journals in Mathematics and Science, ranged over all 
rating scales. Only 2 teachers felt that possession of mathematics and 
science journals was not desirable. These responses could have been 
made in the light of their own programs which may not require the use of 
this a of reference material. Twenty percent of the teachers indicated 
that mathematics and science journals were not available at their school. 
Approximately one-third of the teachers described conditions as poor and 
26.2% of the teachers rated their conditions as being fair. The "good" 
and "very good" categories combined have been responded to by less than 
20% of the teachers. The "very good" category is almost negligible since 
only one teacher described the situation as being so. 

The conditions with respect to parerenaniee reference books were 
described as being "fair" by a large portion of the teachers (37.5%). 
Only 4.4% of the teachers indicated that mathematics reference books are 
non-existent and 26.9% described the situation as being "poor". Some 31% 
of the teachers responded to the "good" and "very good" categories combined. 
The fact that none of the teachers responded to "not desirable to have" can 
be taken as an indication that reference materials are considered essential 
in a mathematics option program. 

Item 49 of TABLE 4.22 attempted to get some ratings on very 
basic materials. The majority of the teachers (55%) described the sit- 
uation as being good and satisfactory and another 8.1% of the teachers 
rated it "very good", A considerable number of teachers (22.5%) indi- 


cated that the situation is fair and needs attention. Only 3.7% of the 
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teachers responded to the "non-existent" category. Again, the possession 
of basic materials and supplies for projects can be taken as a necessity 
for mathematics option since none of the responses were found in the 

"not desirable to have" category. The same inference can be drawn from 
the responses to item 50 of TABLE 4.22. Eleven teachers (6.9%) indi- 
cated that mathematical instruments were not available at their schools. 
A major portion of the teachers (35.0%) described the situation as being 
"poor" and 26.9% of the teachers rated "fair, needs attention". The 
responses to the "good" and "very good" categories combined amounted to 


31.2% of the teachers. 


ceteooan a ot aod od 98 emtena 392 se | | 
ais oi fwot vey, sentagaes 29,9009, sous oligo tobdmmeden 302 
SOT Sash: 9d G20 SRE MO SE SPINE "avert of sid@itneh doa” 
thet SRR evaded neve ld | «$8.9 GUAT Yo 02 ost od mmmmagnon ect 


-aloorior tiedt te afdaltave Jon exw, eddemuatact Iooitemerisum as somo 


giied ee nottmsia ont badigageh (RO.8C) eredoped, ody 1e noidt09 robam A . 


ox? ."notdned) nboen <Rhai" fbevaw, wxedopnd..odd 29, H.38 Bas, “ooq" 


od bedauone ben !moo asinogstay “booy ¢xew" haa. "boog" oid oF eeanogeet , 
" -eredosed. edd 2o RSLLE i 


pis! Sb ER WY hives) 
i we pout 
vai 
: a ie 
yeu oh y wtih & 
ie. ' eed jPwSs 22 4 vo 
" mS Ae oo Sek tb a en | 


kana (ek Caw tig ae Li i 


epee 
i Wii dont Vee here jee 
wise, ee Fee ae ee we ee Saks 
Sy elk 

d = -<. i 

ail Py,’ Kyu wap tay, Gt. Se eee o>: 


minority os rane ame Shit adld hg td.” 
Oh i voce lean ot a eed igpele bore: 


ee ere Dertetee aapitet icine / 
/ oats ta eA 


» ee | 


iawn’ ee ae 


+ Rot 


pare aif 


ae Ah bog [4akep 


yar 


; 
a W 


1 La 


ungact, deni ‘a, py 


» tudiveawl iad ow Yee: 


wer ee 


Los ate, ane 
aac, avostene? eT, 


aks oa 


ie. wen are 
wth a Din: aoagt ,; { 
, Pt, 


ty , 
d 


ehatvat re taal 


i 


TABLE 4.22 


DISTRIBUTION OF TEACHER RESPONSES TO THE 


RATINGS OF MATERIALS AND FACILITIES 


N = 160 
RATINGS 
ITEMS 
1 2 3 4 5 6 
38. MATHEMATICS LABORATORY Bee nee ML 5s0e loro kee 6 
(5) BCS eer) eb) Cle) bal) 

39. STORAGE FACILITIES FOR Sei UL ey epee leas oe 
SUPPLIES AND EQUIPMENT eye tsyenosyy oy (> 

40. LIBRARY CON B36) Meleo Peso to les Mace 

(1) FeG) ag (ac) en oe oe 5G) 7) 

41. JOURNALS IN MATHEMATICS Wee 20.0) 3301 6 206e4) 1668 26 

AND SCIENCE (27a (32) a (oan 2 eee 20) am (ay) 
- 42, MATHEMATICS REFERENCE BOOKS We 20 Je ae e069) hed, 
(OTHER THAN TEXTBOOKS ) Cae (230m oO) ns 3 ) se C78 

43. INDIVIDUAL LEARNING PAKAGES 3o7 45066) 2169 9.4. 10.0° (4ek 
(UNIPAKS ) (6) cer BI.) nin (3:5) wre (15 irre) eee iP) 

44 TEACHER-PREPARED MATERIALS, sO 12 s5eaey oO. OMe s.e «65.6 
AS PROJECT OUTLINES, GUIDES, (1) (20) (44) (48) (38) (9) 
ETC. 

45. MATHEMATICAL GAMES AND feb PSM oe ZAG WSO hina alse 
PUZZLES (109) BS) (40) Bow): *(2) 

46. VISUAL AIDS SUCH AS GRAPHS, 964 36.3 31.9 Ao 3.1 
DIAGRAMS, CHARTS AND MODELS 6) 5s) tba) | i318 ae) 

47. MATHEMATICS FILMS AND VIDEO- 1.9 38.7 30.6 21.9 5.0 1.9 
TAPES (3) *(62)> "(ao)" (35) Shs ie) 

48. FILMSTRIPS AND SLIDES IN U9 gteee> Lies eA64 Mea se 
MATHEMATICS EC UES} Fem alow haved Oc 1218 Tan One A a 

49. MATERIALS AND SUPPLIES FOR Sey) elOe et epee S60 2oBed 
PROJECTS (eg. Construction Cole Cl7) Wee) C88 )0 (13) 
paper, glue, wood, etc.) 

50. MATHEMATICAL INSTRUMENTS SUCH eG. 35.0) 2609 eoee. | 5.0 
AS: SLIDE RULES, PROTRACTORS, (17)) -(56)) (43). (42) (8) 
PARALLEL RULES, COMPASSES, 

CALCULATING MACHINES, ETC. 
*Note: The numbers enclosed in braces represent the frequencies. 
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One question was also posed to students asking them to offer 
their opinions on the availability of materials and facilities for pro- 
jects in mathematics option. This was written in the form of a state- 
ment and students indicated their opinion by checking either (1) strong- 
ly agree, (2) agree, (3) undecided, (4) disagree, or (5) strongly dis- 
agree. The results are recorded in TABLE 4.23. 

Over fifty percent of the students responded to the "strongly 
agree" and "agree" categories combined. Some thirty percent of the 
students were in doubt and checked the "undecided" category. The "dis- 
agree" and "strongly disagree" categories were selected by 15.2% and 


2.7% of the students, respectively. 


TABLE 4.23 


STUDENT RESPONSES "We have always enough materials and 
facilities for projects in mathematics option." 


Nisa224 

RESPONSE NUMBER OF STUDENTS 
CATEGORY 

FREQ. PERCENT. 

STRONGLY AGREE 34 15.2 

AGREE 81 36.2 

UNDECI DED 69 30.8 

DISAGREE 34 lSiz 


STRONGLY DIS AGREE 6 ote 
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Observational Transactions 


Instructional Activities 


Data for this section were obtained from the teachers and stu- 
dents. Teachers were asked to indicate the extent to which each of the 
18 instructional modes were used in their programs using a five point 
rating scale. A check of scale (1) indicated never, (2) seldom, (3) 
moderately, (4) frequently, and (5) often. These instructional modes 
were then ranked according to the frequency of responses in the frequently 
and often categories combined (See TABLE 4.24). 

The contributions of students to this section were considered 
of some importance. Three questions were asked in relation to this 
section. One question ascertained the students! perception on the kind 
of grouping that was used for mathematics option instruction (See TABLE 
425). Another question that is indirectly related to this section 
dealt with the students' perception of the teacher's basis for marking 
(See TABLE 4.26). Finally, students were asked to offer their opinions 
on the fairness of their teacher's marking (See TABLE 4.27). 

TABLE 4.24 shows the ranks of these instructional modes according 
to the frequency of responses to the "frequently" and "often" categories 
combined. The data revealed that pencil and paper activities (63.8%) 
dominated over all the other modes of instruction. A considerable drop 
in total percentage occurred between the modes ranked one and two. The 
instructional modes ranked 2, 3, 4,.5, and 6 were used "frequently" or 
"often" by approximately 30 percent of the teachers. Small group projects, 
drill practice, and individual student/teacher conferences were "frequently" 


or "often" used by approximately one quarter of the teachers. 
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It is interesting to note that "field trips and excursions" 
and "resource persons from community", two potentially useful modes of 
instruction in mathematics option, have been ranked rather low as far 


as the present use of these modes was concerned, 
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RANK ORDER OF INSTRUCTIONAL MODES ACCORDING TO THEIR 


TABLE 4.24 


OBSERVED FREQUENCY OF USE IN MATHEMATICS OPTION 


RANK INSTRUCTIONAL MODE 
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PAPER-PENCIL ACTIVITIES 
INDIVIDUAL PROJECTS 

CLASS DISCUSSIONS 

TEACHER DEMONSTRATION 
MATHEMATICAL GAME APPROACH 
SMALL GROUP DISCUSSION 
SMALL GROUP PROJECTS 

DRILL PRACTICE 


INDIVIDUAL TEACHER/STUDENT 
CONFERENCES 


MATH-LAB EXPERIMENTS 
CLASS PROJECTS 
TEACHER LECTURE 
LIBRARY RESEARCH 


INDIVIDUAL LEARNING PACKAG 
(UNIPAKS ) 


STUDENT DIRECTED CLASS DIS 


FIELD TRIPS AND EXCURSIONS 


= 160 


ES 


CUSSIONS 


RESOURCE PERSONS FROM COMMUNITY 


FILMS, SLIDES, AND FILMSTRIPS 


* "frequently" used mode of instruction 
** "often" used mode of instruction 


PERCENTAGE RESPONSE 


Fe 


ye) 


is 


Ox 


Rhek 
1904 
506 
8.1 
8.7 
62 
6.2 


8.1 


TOTAL 
63.8 
36.9 
31.8 
31.2 
29.9 
Coes 
2602 


21,03 


23.1 
17.4 
16.9 
15.6 


93 


93 
8.8 
31 
Uae) 
1.9 
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TABLE 4.25 summarizes the student responses to the question of 
the most frequent arrangement of students in mathematics option. It 
appears that students work primarily by themselves (42.4%) and in small 
groups (36.2%). Only 12.9% of the students reported that they work 
mostly as part of the whole class. Eight percent of the students in- 
dicated that the individual and small group arrangement was mostly used. 
One student (.5%) could not isolate the most frequent arrangement and 


described it as being a combination of individual, small group, or class 


work. 
TABLE 4.25 
DISTRIBUTION OF STUDENT RESPONSES TO THE QUESTION OF 
THE MOST FREQUENT ARRANGEMENT IN GROUPING 
FOR MATHEMATICS OPTION INSTRUCTION 
Nis 22k 
RES PONSE NUMBER OF STUDENTS 
CATEGORY FREQ. PERCENT. 
BY MYSELF 95 Whgkep) 
IN SMALL GROUPS (2 or 3) 81 36.2 
AS PART OF THE WHOLE CLASS 29 12.9 
OTHER: 
MYSELF AND SMALL GROUP 18 8.0 
MYSELF, SMALL GROUP, AND WHOLE CLASS i 25 


TABLE 4.26 shows the results of students' perception of the way 
in which they see themselves marked by their teachers. Three response 


categories were provided and students indicated that they were either 
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marked on the same basis as in regular mathematics, a different basis 
from regular mathematics, or that they are not marked in mathematics 
option. If the students selected the second choice, " a different basis 
from regular mathematics ", then they were to describe the basis for 
marking in their mathematics option program. There were 108 students 
(48.2%) who indicated, but only 62 students (27.7%) described the way 
they are marked. The descriptions were then classified into five dis- 
tinct response categories which are shown under " Description of dif- 
ferent basis " in TABLE 4.26. The data indicated that over 40 percent 
of the students described the basis of their teacher's marking mathematics 
option to be the same as that of the regular mathematics program. Close 
to one-half of the students recognized that their teachers used a dif- 
ferent basis for marking mathematics option. Only 8.0% of the students 
indicated that they were hot marked in mathematics option. These 3.0% 
were distributed over six different schools and it appeared rather in- 
consistent with the responses of the other students. It is probably 
true that these students had no knowledge of the type of marking pro- 
cedure that was used by their teachers. 

Twenty seven students (12.1%) felt that they were marked on the 
basis of their projects and participation. Neatness and quantity were 
seen to be the basis for marking by 7.1% of the students. Test performance 
as a basis for marking was claimed by 5.8% of the students. Only 1.8% of 
the students indicated that their attitude was used as the basis for 
marking performance in mathematics option. Two students (.9%) did not 


know on what basis they were marked in mathematics option. 
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TABLE 4.26 


DISTRIBUTION OF STUDENT RESPONSES REGARDING THE BASIS 
OF THEIR TEACHER'S MARKING IN MATHEMATICS OPTION 


N = 224 
RESPONSE NUMBER OF STUDENTS 
CATEGORY 
FREQ. PERCENT. 
SAME BASIS AS IN REGULAR 
MATHEMATICS 98 43.8 


DIFFERENT BASIS FROM REGULAR 
MATHEMATICS 108 45.2 


NOT MARKED IN MATHEMATICS 
OPTION 18 8.0 


DESCRIPTION OF DIFFERENT BASIS: 


NEATNESS AND QUANTITY 16 Vik 
ON PROJECTS AND PARTICIPATION Pad 2a. 
TEST PERFORMANCE 13 58 
ON ATTITUDE 4 1.8 
DON'T KNOW 2 oo] 


It was also of interest to ascertain the opinions of students 
as to the fairness of their teachers' methods of marking or grading. 
The responses are shown in TABLE 4.27. It can be reassuring to teachers 
that 83.4% of the students either "strongly agree" or "agree" with the 
methods Paeeak One or grading as they are presently used by teachers. 
Twenty three students (10.3%) had some reservations about the marking or 
grading by their teachers. Only 5.4% of the students either "disagree" 


or “strongly disagree" with their teachers' methods of marking. 
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TABLE 4.27 


DISTRIBUTION OF STUDENT RESPONSES REGARDING THE FAIRNESS 
OF THEIR TEACHER'S METHOD OF MARKING 
OR GRADING MATHEMATICS OPTION 


Nese ces, 
RESPONSE NUMBER OF STUDENTS 
wives tales FREQ. PERCENT. 
STRONGLY AGREE 80 B57 
AGREE 109 18.7 
UNDECIDED 23 10.3 
DISAGREE 10 es 
STRONGLY DISAGREE 2 9 


Time Allotment 


This section focuses on the current practices in alloting time 
to Beenie option. All responses were converted to 40 minute periods 
per week for a full year course (See TABLE 4.28). 

Also included in this section is a survey of the students' opin- 
ions on the sufficiency of time per week in mathematics option (See 
TABLE 4.29). 

The lengths of the various mathematics option programs is pre- 
sented in the last part of this section (See TABLE 4.30). 

TABLE 4.28 indicates that nearly one-half of the teachers (41.9%) 
alloted three forty minute periods per week. This was followed by 33.1% 
of the teachers who alloted two forty minute periods per week to mathe- 


matics option. Although the time for mathematics option 
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varied, the allotment of four and five forty minute periods per week 
was only found among 8.7% and 5.0% of the teachers, respectively. Eight- 
teen teachers (11.2%) reported the use of six forty minute periods per 


week for the full year. 


TABLE 4.28 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION OF TOTAL 
TIME PER WEEK ALLOTMENT TO MATHEMATICS OPTION 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 
TWO 40 MIN. PERIODS PER WEEK 53 33.1 
THREE 40 MIN. PERIODS PER WEEK 67 41.9 
FOUR 40 MIN. PERIODS PER WEEK 14 8.7 
FIVE 40 MIN. PERIODS PER WEEK 8 5.0 
OTHER: 
SIX 40 MIN. PERIODS PER WEEK 18 dale 


TABLE 4.29 shows the student responses to the question of the 
sufficiency of instructional time in mathematics option. The majority 
of the students (72.3%) "apreed" or "strongly agreed" with the statement 
of having enough time per week in the mathematics option. Some eleven 
percent of the students were undecided and 16.1% of the students either 
"disagreed" or "strongly disagreed". The students disagreeing or stron- 
gly disagreeing with the sufficiency of time are not only students from 


a particular school where little time is used, but they were found in 
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9 out of 11 schools. This seems to support the claim that regardless 
of the amount of time alloted to mathematics option, there will always 


be some students who find it insufficient. 


TABLE 4.29 


DISTRIBUTION OF STUDENT RESPONSES TO THE QUESTION OF 
SUFFICIENCY OF TIME IN MATHEMATICS OPTION 


N =4224 
RESPONSE NUMBER OF STUDENTS 
CATEGORY FREQ. PERCENT. 
STRONGLY AGREE 58 25.9 
AGREE 104 aap} 
UNDECIDED 26 Lies 
DISAGREE 26 rakes 
STRONGLY DISAGREE 10 AG 


TABLE 4.30 provides some indication as to the current practice 
of handling the length of mathematics option programs in Alberta schools. 
The majority of the teachers (50.6%) reported that they offered mathe- 
matics option as a full year course. Fifty-eight teachers (36.3%) offered 
mathematics on a semester basis. Trimestering the program and modular 


scheduling were reported by 8.7% and 4.4% of the teachers, respectively. 
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TABLE 4.30 


DISTRIBUTION OF TEACHER RESPONSES REGARDING THE 
LENGTH OF THEIR MATHEMATICS OPTION PROGRAM 


N = 160 

RESPONSE NUMBER OF TEACHERS 

CATEGORY FREQ. PERCENT. 

A FULL YEAR COURSE 81 50.6 

SEMESTERED | 58 36.3 

TRIMESTERED Wi 8.7 
OTHER: 

MODULAR SCHEDULING 7 hel, 


Observed Outcomes 


General Objectives of Mathematics Option 


The Mathematics Option Teacher Questionnaire contained sixteen 
general objectives. Each of these objectives was rated by the teachers 
according to the degree of importance in their mathematics option pro- 
gram. A five-point rating scale was used signifying: (1) very impor- 
tant, (2) unimportant, (3) mediocre, (4) important, and (5) very impor- 
tant. 

A mean score for each objective was calculated on the basis of 
these ratings. The objectives were then ranked according to their mean 
score from the high priority objective to the low priority objective. 
While teachers provided some indication as to the importance of each ob- 


jective in their program, students were asked to indicate how clear their 
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teachers' objectives were to them. 
TABLE 4.31 shows the ratings and the corresponding mean score 
for each objective in rank order. The data indicate that the teachers 
consider the development of more positive attitudes toward mathematics 
the most important objective of mathematics option. This fact is re- 
flected in the high mean score (4.3) as well as in the high number of 
responses (90.6%) to the "important" and "very important" ratings com- 
bined. The second objective, "to develop creative thinking in matenauneees 
was considered to be important by 42.5% of the teachers and very impor- 
tant by 38.7% of the teachers. To develop the students' confidence in 
their ability was regarded as the third most important objective in mathe- 
matics option. The responses indicate that 41.3% of the teachers describe 
this objective as being important and 35.6% consider it very important. 
None of the objectives received a mean score of less than 3. 
The Revdlopmeant of speed and efficiency in mathematical computations was 
considered the least important objective in mathematics option. It 


received a mean score of 3.1. 
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Students were also approached to provide some indication as to 
how clear the objectives of their mathematics option program were to 
them. They were asked to indicate the degree of agreement to the state- 
ment, "What we are trying to do in mathematics option seems clear to me", 

TABLE 4.32 shows the responses to this statement. Seventy-nine 
percent of the students were either strongly agreeing or agreeing to this 
statement. Some 13% of the students were in doubt about their teachers’ 
objectives and 7.6% either disagreed or strongly disagreed with this 


statement. 


TABLE 4.32 


DISTRIBUTION OF STUDENT RESPONSES TO THE STATEMENT ON THE CLARITY 
OF THE OBJECTIVES OF THEIR MATHEMATICS OPTION PROGRAM 


N°= "224 

RESPONSE NUMBER OF STUDENTS 
CATEGORY 

FREQ. PERCENT. 

STRONGLY AGREE 49 21.9 

AGREE 128 Diet 

UNDECIDED 30 Lipa 

DISAGREE i2 54 

STRONGLY DISAGREE 5 woe 


Effects of the Program on the Teacher 


The effect of the program on the teacher was determined by the 


teachers indicating their choice of response to four statements. 
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The statements dealt with (1) the amount of supervision re- 
quired in mathematics option, (2) discipline problems in mathematics 
option as compared to core subjects, (3) preparation and planning time 
in mathematics option as compared to core subjects, (4) the amount of 
mental and physical strain on teachers teaching mathematics option as 
compared to teachers teaching core subjects, and (5) the enrollment in 
mathematics option classes. 

The last question of this section attempted to ascertain the 
level of satisfaction of teachers teaching the mathematics option. 

Teachers were asked to respond to the statement that "students 
work well with little supervision in the mathematics option". TABLE 
4.33 shows the results. Less than one-half of the teachers (41.3%) 
either "agreed" or "strongly agreed" with that statement. A considerable 
number of teachers (20.6%) remained neutral in their response and 35.0% 
of the teachers either "disagreed" or "strongly disagreed" with the 
statement that students work well with little supervision in the mathe- 


matics option. 
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TABLE 4.33 


DISTRIBUTION OF TEACHER RESPONSES TO THE STATEMENT THAT "STUDENTS 
WORK WELL WITH LITTLE SUPERVISION IN THE MATHEMATICS OPTION" 


iy nye 
RESPONSE NUMBER OF TEACHERS 
CATEGORY | FREQ. PERCENT. 
STRONGLY AGREE 9 Bo0 
AGREE 62 38.7 
NEUTRAL 33 20.6 
DISAGREE L5 28.1 
STRONGLY DISAGREE 1 6.9 


The responses of the teachers, to a comparative Pavencnt re- 
garding discipline problems in the mathematics option as compared to 
core subjects, are recorded in TABLE 4.34. More than one-half of the 
teachers (53.8%) were not in agreement with the statement that there were 
more discipline problems in the mathematics option than in core subjects. 
An additional 14.4% of the teachers indicated strong disagreement with 
that statement. There were 19.4% of the teachers who felt that more dis- 
cipline problems arise in the mathematics option than in core subjects. 


Some twelve percent of the teachers remained neutral. 
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TABLE 4.34 


DISTRIBUTION OF TEACHER RESPONSES TO THE STATEMENT THAT "THERE 
ARE MORE DISCIPLINE PROBLEMS IN THE MATHEMATICS 
OPTION THAN IN CORE SUBJECTS" 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
STRONGLY AGREE Ae 7.5 
AGREE 19 11.9 
NEUTRAL 20 jane 
DISAGREE 86 53.8 
STRONGLY DISAGREE ae We 


TABLE 4.35 presents a summary of teacher responses to the com- 
parative statement that "lesson preparation and planning in the mathe- 
matics option require more time than in any other subject". The majority 
of the teachers (53.8%) indicated that lesson preparation and planning in 
the mathematics option do require more time than in any other erect 
Slightly under 20% of the teachers remained neutral and 26.9% either 


"disagreed" or "strongly disagreed" with that statement. 
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TABLE 4.35 


DISTRIBUTION OF TEACHER RESPONSES TO THE STATEMENT THAT 
"LESSON PREPARATION AND PLANNING IN THE MATHEMATICS 
OPTION REQUIRE MORE TIME THAN IN ANY OTHER SUBJECT." 


N = 160 
RESPONSE NUMBER OF TEACHERS 
tate FREQ. PERCENT. 
STRONGLY AGREE 19 11.9 
AGREE 67 Z1n9 
NEUTRAL 31 19.4 
DISAGREE 38 23.8 
STRONGLY DISAGREE 5 pial 


TABLE 4.36 shows the teachers' responses to the comparative 
statement that "there is greater mental and physical strain on teachers 
teaching mathematics option than on teachers teaching core subjects". 
Close to 37% of the teachers either "agreed" or "strongly agreed", while 
45% of the teachers were either "disagreeing" or "strongly disagreeing" 
with this statement. Approximately 18% of the teachers remained "neutral" 


to this statement. 
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TABLE 4.36 


DISTRIBUTION OF TEACHER RESPONSES TO THE STATEMENT THAT 
"THERE IS GREATER MENTAL AND PHYSICAL STRAIN ON 
TEACHERS TEACHING MATHEMATICS OPTIQN THAN 


ON TEACHERS TEACHING CORE SUBJECTS." 


Nuss FOO 
RES PONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 
STRONGLY AGREE a | 10.6 
AGREE 42 26.2 
NEUTRAL 29 18.1 
DISAGREE 63 39.4 
STRONGLY DISAGREE 9 es 
TABLE 4.37 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION OF 
ENROLLMENT IN MATHEMATICS OPTION CLASSES 


RESPONSE 

CATEGORY 
UNDER 15 STUDENTS 
15-20 STUDENTS 
21-25 STUDENTS 
26-30 STUDENTS 


MORE THAN 30 STUDENTS 


N = 160 


NUMBER OF TEACHERS 


FREQ. 


9 
37 
3 
55 
24 


PERCENT. 


a0 
23.1 
ERIE, 
34.4 
15.0 
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TABLE 4.37 provides some indication as to the enrollment in 
mathematics option classes. The data reveal that nearly 50% of the 
teachers reported an enrollment of 26 students and more. Very few teach- 
ers (5.6%) reported enrollment below 15 students. An enrollment of 15- 

20 students and 21-25 students was reported by 23.1% and 21.9% of the 
teachers, respectively. 

The last question of this section attempted to find out how 
satisfied teachers were with the teaching of their mathematics option 
program. From TABLE 4.38 it appears that the majority of the teachers 
(53.8%) indicated general satisfaction with their teaching of the mathe- 
matics option. Thirteen percent were very satisfied. There were, how- 
ever, 25.6% of the teachers who were either "somewhat dissatisfied" (20.6%) 
or "very dissatisfied" (5.0%). Only 7.5% of the teachers were "undecided" 


with regard to this question. 


TABLE 4.38 


DISTRIBUTION OF TEACHER RESPONSES REGARDING THE LEVEL OF 
SATISFACTION OF TEACHERS IN THE MATHEMATICS OPTION 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
VERY SATISFIED 21 1322 
GENERALLY SATISFIED 86 53.8 
UNDECIDED af 7.5 
SOMEWHAT DISSATISFIED 33 core 


VERY DISSATISFIED 8 520 
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STATEMENTS OF STANDARDS 


Three different reference groups were used to establish stan- 
dards. The teachers' responses to the "should be" questions on the Mathe- 
matics Option Teacher Questionnaire provided some standards. The per- 
formance of the non-mathematics option group provided the standards for 
test performance for the mathematics option group. Standards for"materials 
and facilities" and "effect of the program on the teacher" were established 
by the investigator. 

In order to be consistent with the sequence of presentation of 
the previous section, the standards are stated for: (1) The Mathematics 
Option Teachers, (2) The Mathematics Option Students, (3) Nature of 
the Mathematics Option Curriculum, (4) Materials and Facilities, (5) 
Instructional Activities, (6) Time Allotment, (7) General Objectives 


of Mathematics Option, and (8) Effect of the Program on the Teacher. 


Antecedent Standards 


Standards For Mathematics Option Teacher 


The standards of this section include those related to: 
(1) teaching experience, (2) academic background, and (3) assignment 


procedures for mathematics option teachers. 


TABLE 4.39 presents a summary of teacher responses to the question 
of what should be the minimum mathematics teaching experience at the 


junior high school level before teaching mathematics option. 
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TABLE 4.39 


TEACHER RESPONSES TO THE QUESTION: "HOW MANY YEARS OF MATHEMATICS 
TEACHING EXPERIENCE AT THE JUNIOR HIGH SCHOOL LEVEL 
WOULD YOU CONSIDER NECESSARY BEFORE TEACHING 
THE MATHEMATICS OPTION?" 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
NO EXPERIENCE (BEGINNING TEACHER) 36 22.5 
ONE YEAR EXPERIENCE 13 26.9 
TWO YEARS EXPERIENCE 37 23.1 
THREE YEARS EXPERIENCE 25 eae 
MORE THAN THREE YEARS 19 11.9 


TABLE 4.40 shows a summary of teacher responses related to the 
question of what they feel should be the minimum mathematics background 
for mathematics option teachers. Approximately four-fifths of the teach- 
ers felt that mathematics option teachers should have one to six mathe- 
matics courses as background. Slightly more than 8% of the teachers felt 
that more than 7 courses were necessary. Some twelve percent indicated 
that it was not necessary at all to have mathematics courses as a mathe- 


matics option teacher, 
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TABLE 4.40 


TEACHER RESPONSES TO THE QUESTION: "WHAT WOULD YOU CONSIDER A 
MINIMUM NUMBER OF UNIVERSITY MATHEMATICS COURSES IN 
ORDER TO TEACH THE MATHEMATICS OPTION?" 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
NONE 20 1255 
1 - 3 COURSES 69 L3G 
4, - 6 COURSES 58 308 
7 = 9 COURSES 10 62 
MORE THAN 9 3 19 


TABLE 4.41 presents the standard for mathematics option teachers 
in terms of the number of curriculum and instruction courses in mathe- 
matics. Nearly one-half of the teachers felt that $-1 course in mathe- 
matics curriculum and instruction should be the minimum for mathematics 
option teachers. In all 84.6% of the teachers found curriculum and in- 
struction courses in mathematics necessary while 15.6% did not feel it 


was necessary. 
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TABLE 4.41 


TEACHER RESPONSES TO THE QUESTION: "HOW MANY CURRICULUM 
AND INSTRUCTION COURSES IN MATHEMATICS 
WOULD YOU CONSIDER NECESSARY FOR 
MATHEMATICS OPTION TEACHERS?" 


N = 160 
RESPONSE NUMBER_OF TEACHERS 
iets FREQ. PERCENT. 
NONE 25 15.6 
% - 1 COURSE iss 79 49.4 
1s - 2 COURSES 43 26.9 
2s - 3 COURSES ast 6.9 
MORE THAN 3 2 1122 


TABLE 4.42 presents the standard for an assignment procedure 
for mathematics option teachers. Teachers (50%) pointed out that the 
assignment to teach mathematics option should be on a voluntary basis. 
Some twenty-one percent of the teachers felt that the assignment should 
be one of teacher/principal consultation based on training in mathemat- 


ics and teaching experience at the junior high school level. 
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TABLE 4.42 


TEACHER RESPONSES TO THE STATEMENT: "THE DECISION FOR TEACHERS 
TO TEACH MATHEMATICS OPTION SHOULD BE MADE". 


= 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. | PERCENT. 
a. ON THE BASIS OF TRAINING IN 
MATHEMATICS 31 19.4 
b. ON VOLUNTEER BASIS 80 50.0 
c. ON THE BASIS OF TEACHING EXPERIENCE 
AT JUNIOR HIGH SCHOOL LEVEL 8 5.0 
d. BY THE SCHOOL STAFF ik 2.5 
e. BY THE PRINCIPAL 3 1.9 
f. OTHER: 
TEACHER/PRINCIPAL CONSULTATION 34 21.2 


(Based on a andc 


Standards for Mathematics Option Students 


The standards related to this section were provided by the teach- 
ers. They pertain to (1) student selection, (2) grouping practices in 
mathematics option, (3) characteristics of mathematics option students, 
(4) differences in general characteristics between mathematics option 
students and non-mathematics option students, and (5) grade level in 


which mathematics option should be taught. 


TABLE 4.43 provides an indication of what teachers feel should 
be the selection procedure of students for mathematics option. Teachers 


(77.5%) clearly support that students should personally decide whether 


Ul OMIMTAST 3O 2L2kd SUT MO.s 


AOL fe 20] TANSHT AM 

0.02 08 ereaa AASTMUIOV WO xf 
GOUATARTAA OMTHOAIT W elena aNT w 

0.2 8 ISvVai JOOKO2 HOLH AOTMUL TA 

2.5 r quate JOOHDe SHT YA .b 

ef E —« SATIOWEAG FHT Ya oe 
7 "— $GHTO 

$c Mu MOITATIUEMOO JATTOMIAG\ASHOART 


o fas 8 ao bowed) 


. gr Joss? Oe 


adosed ond ¥d bebivorg e109 noisoae aud ed ‘pevaten abrabaste odT - 
ape 


i wonitonr belies (3) {aotsooron trobuse (1) ot abedieq Ye clad 
-adnebude netsqe polsunedtan Qo usitebredoeredo (€) neha eolssmensem 
noitge soltamerdian neewted aoisgaltedoatado Larensys at asonote Tt ib @) . 

ai Level ober (2) bos patnebute nottqe sold suedtemnon hae stackose 


citigisd ed bluors notiqo eokfamedtem dokiw 


Aisods tot eredonad! dls Ae aobdnolbal oe eebivor Chek SHAT “ae 
‘etedoeeT vintege ancien 9h mpintats * wstn etenan t o ‘i 


or not to enrol in mathematics option. 
A combination of the student's, teacher's and administrator's 
- decision for placement of students in mathematics option was suggested 


by 13.1% of the teachers. 


TABLE 4.43 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION OF WHAT SHOULD 
BE THE SELECTION PROCEDURE OF STUDENTS FOR MATHEMATICS OPTION 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 

ae STUDENT'S PERSONAL CHOICE 124 Tt 35 
be. TEACHER'S DECISION 13 Sel 
ce ADMINISTRATOR'S DECISION 

(eg. PRINCIPAL, COUNSELLOR) 1 45) 
Gd. PARENT'S DECISION a = 
e. COMPULSORY COURSE ah 6 
f. OTHER: 

COMBINATION OF a, b, andc Ai 151 


TABLE 4.44 provides an indication of the teachers' opinions re- 
garding the grouping of mathematics option students. The majority of 
the teachers (58.8%) would like the mathematics option classes to be 


homogeneous with respect to mathematical ability. 
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TABLE 4.44 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION OF 
PREFFERED GROUPING OF MATHEMATICS OPTION STUDENTS 


N = 160 
RES PONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 
HOMOGENEOUS WITH RESPECT TO 
MATHEMATICAL ABILITY 94 58.8 


HETEROGENEOUS WITH RESPECT TO 
MATHEMATICAL ABILITY 66 41.3 


TABLE 4.45 shows the responses of the teachers regarding the 
question of preferred characteristics of mathematics option students. 
The data indicate that teachers prefer students with positive attitudes 


toward mathematics rather than high mathematical ability. 


TABLE 4.45 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION OF PREFERRED 
CHARACTERISTICS OF MATHEMATICS OPTION STUDENTS 


N = 160 


RESPONSE NUMBER _ OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 


STUDENTS REQUIRING REMEDIAL HELP 
IN MATHEMATICS 16 10.0 


STUDENTS WITH HIGH MATHEMATICAL 
ABILITY ; it 6.9 


STUDENTS WITH POSITIVE ATTITUDE 
TOWARD MATHEMATICS 130 81.2 


OTHER: HIGH ABILITY AND POSITIVE 
ATTITUDE, REMEDIAL 3 1.9 
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TABLE 4.46 provides an indication of what teachers prefer to 
be the characteristics of mathematics option students in relation to the 
non-mathematics option students. One-half of the teachers felt that 
mathematics option students should have better attitudes toward mathe- 


matics than non-mathematics option students, 


TABLE 4.46 


DISTRIBUTION OF TEACHER RESPONSES REGARDING THE QUESTION OF 
PREFERRED CHARACTERISTICS OF MATHEMATICS OPTION STUDENTS 
IN RELATION TO NON-MATHEMATICS OPTION STUDENTS 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 
a. BETTER ATTITUDES TOWARD 
MATHEMATICS 80 50.0 
b. GREATER ABILITY IN MATHEMATICS 3 Sed 
ce MORE CREATIVE IN MATHEMATICS al 7, LOR6 


d. NO DIFFERENCE IN MATHEMATICAL 
ABILITY and/or ATTITUDE TOWARD 


MATHEMATICS 26 16.2 
e. OTHER: 
COMBINATION OF a, b, and c. 24, 15.0 


TABLE 4.47 provides a standard with respect to grade level at 
which mathematics option should be taught. Teachers prefer it to be 
taught in all three junior high school grades. This was expressed by 


81.3% of the teachers. 
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TABLE 4.47 


DISTRIBUTION OF TEACHER RESPONSES WITH RESPECT TO 
THE QUESTION OF PREFERRED GRADE LEVEL AT WHICH 
MATHEMATICS OPTION SHOULD BE TAUGHT 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 
GRADE 7 ONLY il 26 
GRADE & ONLY 5} eo 
GRADE 9ONLY g 5.6 
GRADE 8 AND 9 ONLY 13 Sol 
GRADE 7, 8, AND 9 130 81.3 
OTHER: 
AT ONLY ONE GRADE LEVEL DURING 
JUNIOR HIGH SCHOOL 3 1.9 


otandards Regarding the Nature of the Mathematics Option Curriculum 


The standards established in this section were provided by the 
teachers and deal’ with (1) the types of mathematics option programs, 
(2) the extent of students' contributions to the program, (3) the way 
students contribute to the program, (4) the extent of content overlap 
of the mathematics option program with the core mathematics option pro- 
gram, and (5) the extent of using community resources in the mathematics 
option program, and (6) the teachers' opinion on the extent to which the 


mathematics option program in Alberta should be structured. 


The teachers' preference with regard to the type of program 
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that should be offered is tabulated in TABLE 4.48. The general feeling 
is that the mathematics option program should be one that provides for 
individual interests and abilities of the students. This was indicated 
by 34.4% of the teachers. Approximately one-quarter of the teachers 
prefer a general interest course and 17.5% an enrichment course. 
Relatively few teachers (6.9%) indicated that it should be a remedial 
course for students with problems in regular mathematics. A combination 
of a remedial course and general interest course was suggested by 15.6% 


of the teachers. 


TABLE 4.48 


DISTRIBUTION OF TEACHER RESPONSES REGARDING THEIR PREFERENCE 
OF THE TYPE OF MATHEMATICS OPTION COURSE 


N = 160 


RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 


a. REMEDIAL COURSE FOR STUDENTS 


WITH PROBLEMS IN REGULAR MATH. wan 6.9 
be. ENRICHMENT COURSE 28 IM EYS 
ce GENERAL INTEREST COURSE 57, coe Pe 
d. PROVIDING FOR INDIVIDUAL 

INTEREST AND ABILITIES ae, 344 
e. OTHER: 

Combination of b and c 25 15.6 

Combination of a and c 2 1L.2 


Combination of a and d 2 Lee 
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The extent to which students should contribute to the selection 
of curricular content in mathematics option is summarized in TABLE 4.49. 
Teachers have indicated that students should contribute "to some extent" 


(63.1%) and "to a great extent" (26.2%). 


TABLE 4.49 


DISTRIBUTION OF TEACHER RESPONSES REGARDING THE EXTENT 
TO WHICH STUDENTS SHOULD CONTRIBUTE TO THE SELECTION 
OF CURRICULAR CONTENT IN MATHEMATICS OPTION 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
TO A GREAT EXTENT 12 26.2 
TO SOME EXTENT 101 63.1 
TO A VERY LITTLE EXTENT 13 Sel 
NOT AT ALL 4 2.5 


The content of TABLE 4.50 provided a basis for the standard on 
how students should contribute to the mathematics option curriculum. 
It is evident from the data that teachers feel that students should con- 
tribute to the program by means of suggestions which would then provide 


a basis for an individual or group program. 
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TABLE 4.50 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION ON 
HOW STUDENTS SHOULD CONTRIBUTE TO THE 
MATHEMATICS OPTION CURRICULUM 


N = 160 


RESPONSE NUMBER OF TEACHERS 
CATEGORY 
FREQ. PERCENT. 


BY WAY OF SUGGESTING ACTIVITIES 
WHICH ARE THEN USED TO ORGANIZE 
A PROGRAM FOR THE WHOLE CLASS 44 Se Pee) 


EACH STUDENT SUBMITS SUGGESTIONS 
WHICH ARE THEN USED TO PLAN AN 
INDIVIDUAL PROGRAM FOR THAT STUDENT 50 31.3 


STUDENTS SELECT ACTIVITIES FROM A 
POOL OF SUGGESTIONS SUBMITTED BY 


THE TEACHER 33 20.6 
THE LIMITED BACKGROUND DOES NOT 

PERMIT THE STUDENTS TO HELP 19 11.9 
OTHER: 

JOINT EFFORT OF STUDENTS AND 

TEACHER vA Cioe7, 


The data of TABLE 4.51 provide a standard for what teachers 
considered the extent to which an overlap of the content of mathematics 
option with the regular mathematics program should occur. There is all 
indication that this overlap of content should be "as little as possible" 


(44.4%) and at most "moderate" (38.1%). 
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TABLE 4.51 


DISTRIBUTION OF TEACHER RESPONSES REGARDING THE AMOUNT OF OVERLAP 
THAT SHOULD OCCUR BETWEEN THE MATHEMATICS OPTION 
PROGRAM AND THE CORE MATHEMATICS PROGRAM 


ee ike 

RESPONSE NUMBER OF TEACHERS 
CATEGORY 

FREQ. PERCENT. 

VERY SUBSTANTIAL 6 367 

SUBSTANTIAL 22 13.7 

MODERATE 61 38.1 

AS LITTLE AS POSSIBLE Th 44h 


The extent to which community resources should be used is sum- 
marized in TABLE 4.52. The majority of the teachers (461.9%) suggested 
that mathematics option programs should incorporate the use of community 
resources at a frequent rate. "Sometimes" was suggested by 33.1% of the 


teachers and "never" was suggested by none of the teachers. 
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TABLE 4.52 


DISTRIBUTION OF TEACHER RESPONSES REGARDING THE EXTENT TO WHICH 
RESOURCES OF THE COMMUNITY SHOULD BE USED IN 
THE MATHEMATICS OPTION PROGRAM 


N = 160 

RESPONSE NUMBER OF TEACHERS 
CATEGORY 

FREQ. PERCENT. 

MOST OF THE TIME fA Leh 

FREQUENTLY 99 61.9 

SOMETIMES 53 33.1 

SELDOM 1 6 


NEVER 2 = 


The teachers' opinions on the extent to which the mathematics 
option program in Alberta should be structured are summarized in TABLE 
4.53. The results revealed that the majority of the teachers (63.3%) 
wish mathematics option to remain unstructured but they are asking for 
more assistance in terms of guides, suggestions, and ideas. Only 13.1% 
of the teachers like mathematics option to remain as it is and the re- 
mainder of the teachers like to see changes of some kind or another. 
These changes range from dropping the option from the curriculum to 


completely structuring the mathematics option. 
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TABLE 4.53 


DISTRIBUTION OF TEACHER RESPONSES TO THE QUESTION OF THE AMOUNT 
OF STRUCTURE THAT SHOULD BY IMPOSED ON THE MATHEMATICS 
OPTION PROGRAM BY THE DEPARTMENT OF EDUCATION 


= 160 
RESPONSE NUMBER OF. TEACHERS 
CATEGORY 
FREQ. PERCENT. 
COMPLETELY STRUCTURED BY THE 
DEPARTMENT OF EDUCATION AS FOR 
EXAMPLE THE REGULAR MATHEMATICS 2 wae 


ABOUT ONE HALF STRUCTURED AND 
THE OTHER HALF DEVELOPED BY THE 
TEACHER 19 LU.9 


UNSTRUCTURED, BUT WITH MORE 

ASSISTANCE IN TERMS OF SUGGESTIONS 

AND IDEAS FROM THE DEPARTMENT OF 

EDUCATION 102 63.8 


COMPLETELY UNSTRUCTURED AS IT 
EXISTS NOW 21 13ed 


BECAUSE OF THE WAY IT IS OPERATING, 
THE OPTION SHOULD BE DROPPED 16 10.0 


Standards Regarding Materials and Facilities 


It was argued in CHAPTER III that the establishment of stand- 
ards for materials and facilities was difficult due to the diversity of 
programs that were being offered throughout Alberta. The investigator 
thus made an arbitrary decision to consider items 41, 42, 49, and 50 of 
SECTION "D" of the Mathematics Option Teacher Questionnaire basic ne+ 
cessities. These items were: 


1. Journals in Mathematics and Science, 
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2. Mathematics reference books (other than textbooks). 
3. Materials and supplies for projects (eg. construction paper 
and other prey glue, wood, etc.). 
4. Mathematical instruments such as slide rules, protractors, 
parallel rules, compasses, calculating machines, etc.. 
The standard that was decided upon for these four items was 
that 75% of the responses should be in the "good" and "very good" re- 


sponse categories combined for each of the basic items. 


otandards for Transactions 
Standard for Instructional Activities 


The standards that were established for this section were pro- 
vided by the teachers. Eighteen modes of instruction were listed on the 
questionnaire and each mode was rated by the teachers according to the 
extent to which it should be used in mathematics option. The ratings 
that were used included: (1) never, (2) seldom, (3) moderately, (4) fre- 
quently, and (5) often. 

The instructional modes were then placed in rank order accord- 
ing to the "frequently" and "often" response categories combined (see 
TABLE 4.54). This permitted the investigator to determine whether the 
rankings of the presently used modes (see TABLE 4.24) differed from the 
rankings of the preferred modes (see TABLE 4.54). The investigator de- 
cided arbitrarily to consider a difference of five or more ranks an im- 


portant difference between two instructional modes. 
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TABLE 4.5% 


RANK ORDER OF INSTRUCTIONAL MODES ACCORDING TO THEIR 
PREFERRED FREQUENCY OF USE IN MATHEMATICS OPTION 


N = 160 


RANK INSTRUCTIONAL MODE 


INDIVIDUAL PROJECTS 
MATH-LAB EXPERIMENTS 
SMALL GROUP DISCUSSIONS 
CLASS DISCUSSIONS 
PAPER=-PENCIL ACTIVITIES 
SMALL GROUP PROJECTS 
MATHEMATICAL GAME APPROACH 


INDIVIDUAL TEACHER/STUDENT 
CONFERENCES 


LIBRARY RESEARCH 


INDIVIDUAL LEARNING PACKAGES 
(UNIPAKS ) 


TEACHER DEMONSTRATION 

DRILL PRACTICE 

FIELD TRIPS AND EXCURSIONS 

STUDENT DIRECTED CLASS DISCUSSIONS 
CLASS PROJECTS 

FILMS, SLIDES, AND FILM STRIPS 
RESOURCE PERSONS FROM COMMUNITY 


TEACHER LECTURE 


* "frequently" used mode of instruction 


*% “often” used mode of instruction 


PERCENTAGE RESPONSES 


F* 
Paley 
ales) 
39.4 
See) 
36.9 
B50 
34k 


28.8 


29.4 


20.6 
ie. 
18.8 
20.0 
20.6 
19.4 
18.1 
6.2 

31 


Ox# 
31.3 
ieee 
HG 
Bt 
dies 

9.4 


10.0 


15.0 


8.1 


8.1 
So7 
6.9 
50 
oa) 
sp) 
onl 
Loh 
us) 


TOTAL 
WANS) 
59 ok 
2301: 
pps 
494 
45.0 
44h 


43.8 
Bifeo 


25a, 
205K 
See d 
25.0 
23.1 
21.9 
21.2 
20.6 
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Standards for Time Allotment and Program Length 


A standard for time allotment was determined by the teachers. 
The responses to the "should be" question served as the basis for that 
Standard. It was determined that teachers considered three forty minute 
periods to be sufficient for instruction time per week for mathematics 
option. 

As far as a standard for program length was concerned, teachers 
tnicatea that a semestered mathematics option course would be the best 
choice (See TABLE 4.55). A full year course for mathematics option was 


suggested by 28.8% of the teachers. 


TABLE 4.55 


DISTRIBUTION OF TEACHER RESPONSES REGARDING 
THE QUESTION OF PROGRAM LENGTH 


N = 160 
RESPONSE NUMBER OF TEACHERS 
CATEGORY FREQ. PERCENT. 
A FULL YEAR COURSE 16 28.8 
SEMESTERED COURSE 79 Sey 
TRIMESTERED COURSE 20 1285 


OTHER: 
MODULAR ORGANIZATION 15 94 
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Standards for Outcomes 


Standards for General Objectives 


Two objectives, attitude toward mathematics and other related 
concepts and mathematical creativity, were measured involving mathematics 
option students. The performances of the non-mathematics option students 
on these two tests were used as standards for attitude and mathematical 
creativity. The performances of the mathematics option groups of each 
school were then compared to the performance of the non-mathematics 
option groups of the same school. The results of the attitude test and 


the creativity test are discussed in CHAPTER VII. 


Standards with Regard to the Effect of the Program on the Teacher 


It was very difficult to state explicit standards with regard 
to the effect of the program on the teacher. This is primarily due to 
the fact that the effect of the program on the teacher is dependent upon 
a number of factors, such as, class size, teaching strategies, character- 
istics of the students, and many others. 

Standards for this section were provided by the investigator 
but were largely dictated by the philosophy and original intents of the 
option program. Of course, the assumption made here is that schools 
have very closely adhered to the philosophy and original intents of the 


mathematics option program. 
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A standard, with regard to the amount of supervision of students 
in mathematics option, should read: 
Students work well with little supervision in the mathematics 


option classes, 


A standard, with regard to discipline problems in mathematics 
option as compared to core subjects, should read: 
There should be fewer discipline problems in mathematics option 


than in core subjects. 


A standard, with regard to the preparation and planning time 
in mathematics option as compared to core subjects, should read: 
Teachers will require more preparation and planning time in the 


mathematics option than in core subjects. 


A standard, with regard to the amount of mental and physical 
strain on teachers teaching mathematics option as compared to teachers 
teaching core subjects, should read: 


That due to the intended nature of the mathematics option pro- 


gram, teachers would likely experience greater mental and physical 


strain than teachers teaching core subjects. 


A standard, with regard to the class sizes for mathematics 
option should read: 
That the enrollment of mathematics option classes should not 


exceed twenty-five students. 
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CHAPTER V 


CONGRUENCE ANALYSIS 


Introduction 


The. content of this chapter is divided into two major sections. 
The first section deals with the congruence of observations with intents 
using descriptive analysis only. 

The extent to which observations were congruent with standards 
is presented in the second section. Here, the investigator employed 


statistical and descriptive procedures 


Congruence of Observations with Intents 


Antecedent Variables 


The Mathematics Option Teacher 


It was observed that the majority of the teachers (93.8%) had 
at least one year teaching experience at the junior high school level 
before teaching mathematics option. Slightly over 80 percent taught 
mathematics option for at least one year already. These observations 
were certainly in agreement with the intents. 

The data also revealed that only 6.9% of the teachers had no 
university mathematics courses while all others had at least one course 
(See TABLE 4.01). Nearly 20 percent of the teachers did not take any 
curriculum and instruction courses in mathematics. Although it appeared 
that the majority of the teachers were adequately prepared to teach 
mathematics option, it was, however, also found that some teachers had 
neither mathematics courses nor curriculum and instruction courses. 
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That the teachers felt adequately or better prepared to teach 
mathematics option was expressed by 94.4% of the teachers. 

It was indicated by 45.6% of the teachers that curriculum 
development in mathematics option was more difficult than in other 
subjects. Another 13.1% described it as a very difficult task. Here, 
the observations seem to point to an incongruence with the intents be- 
cause the development of programs was expected of teachers teaching 


mathematics option. 


The Mathematics Option Student 


It was intended that the assignment of students to mathematics 
option was one of personal choice but that the selection be on the basis 
of strength rather than weakness. 

The data revealed that the majority of the students have a 
personal choice or else receive some guidance by the teacher and ad- 
Ministration. Nearly 25% of the teachers responded that their students 
were assigned by the teacher or administrator only or that the course 
was compulsory. These results were confirmed by the students. Of the 
224 students sampled, 46% responded that they were enrolled in mathematics 
option for reasons of interest in mathematics. All others had different 
reasons which were not in agreement with the original intent. 

It was also found that mathematics option classes were not just 
composed of students strong in the subject (82.5% of the teachers in- 
dicated this). Nearly all classes contained students of varying math- 
ematical ability and attitudes toward mathematics. 

Only 5% of the teachers had classes of high mathematical ability 


and 28.8% felt that their classes had positive attitudes toward mathematics. 
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Nearly one-fifth of the teachers had remedial classes in mathematics 
and almost one-half of the teachers indicated that their classes contain 
remedial students, high in mathematical ability students and students 
with positive attitudes toward mathematics. 

It may be said that the findings about the mathematics option 


student were not congruent with what was intended. 


The Nature of The Mathematics Option Curriculum 


1. Types of programs: The observations indicated that many different 
types of programs were being offered. 

Teachers classified their courses according to four major 
categories. Nearly 17% offered a remedial course for students with 
problems in mathematics, 21% offered an enrichment course and the 
largest number of teachers (40%) provided a general interest course. 

A course that provided for individual interests and abilities was offered 
by only 12.5% of the teachers. 

Although mathematics option was not intended to be remedial 
in nature, some teachers, however, felt that it was legitimate because 
it provided for the needs and interests of those students who wanted to 
improve their standing in the core mathematics. 

It appeared to be a sound argument, but it must be considered 
incongruent with the intents because students in mathematics option were 


to be selected on the basis of strength and not on weakness. 
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2. Extent of students! contribution to the program: It was intended 
that students be given the opportunity to contribute to the selection of 


learning experiences and program content. 
The observations, however, revealed that only about one-half 
of the teachers permit contribution to some extent and 6.9% of the 


teachers permit it to a great extent. 


3. How students contribute to the program: There appears to be four 


distinct categories. Students suggest a pool of activities which form 
the basis of a program for the whole class. This was done by 29.4% of 
the teachers. 

Students were also given the freedom to select activities from 
a pool of suggestions submitted by the teacher. This was also done 
by 29.4% of the teachers. 

Individual programs based on the student's own suggestions 
were only provided by about 6% of the teachers. 

Some 13% indicated that it was a joint effort of students and 
teachers. 

None of these four categories was considered contrary or in- 
congruent with the intents of the program. There were, however, nearly 
one-quarter of the teachers who felt that due to the limited background 


in mathematics students were not able to help. 


4. Content overlap of mathematics option with core mathematics: It 


was intended that the mathematics option program is structured in such 
a way so that the topics investigated do not overlap substantially the 


topics investigated in core mathematics. 
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This intent was well carried out with over 80% of the teachers 
indicating the overlap to be moderate or less than moderate. About 15% 
of the teachers indicated a substantial and very substantial overlap. 

Students' views were very much in agreement with the above find- 
ings. Again, about 80% of the students sampled noted that mathematics 
option includes topics from core mathematics only sometimes, very little 
of the time or never. 

In summary, the majority of the students do get a mathematics 


option program which is different from the core mathematics program. 


5« Extent of using community resources: It was considered important to 


utilize resources of the community and environment to demonstrate pos- 
Sible applications of mathematics. 

Teacher responses indicated that the utilization of resources 
of the community and environment did not occur to a great deal. The 
response category "sometimes", "seldom", and "never" make up nearly 85% 
of the responses. 

Of course, one has to keep in mind that some programs may not 


readily permit the use of resources from the community and environment. 


6. The extent to which the curriculum provides for the needs, interests, 


and abilities of students: The implementation of mathematics option was 
to provide for the needs, interests, and abilities of the students. More 
than two-thirds of the teachers felt that they had met the challenge for 
most students. One-third of the teachers indicated that they provided 


for the needs, interests, and abilities of only some students. 
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7. The extent to which students could pursue individual proprams: 


Mathematics option was intended to enable students to explore 
their own growing interests and abilities with an emphasis on individual- 
izing a student's program. 

Students were asked whether they were allowed to work in areas 
of interest in mathematics option and the responses indicated a Daa hy 
large discrepancy between the intents and observations. A full 45% of 
the students claimed that they were allowed only "very little of the 
time" or "never" to work in areas of interest to them. Just under 40% 


of the students indicated having this opportunity only "sometimes". 


8. Extent of structure in the mathematics option: Mathematics option 
was not intended to be structured by the Department of Education. 


At the time it is still unstructured and it is the responsibil- 
ity of the teachers who teach mathematics option to develop a curriculum 
for the course. 

The intents and observations are completely congruent. It 
must be noted, however, that any structure that is found is that of the 


teacher, school or school board. 


9. Continuation of Mathematics Option Program (Students' opinions): 
From the data it was evident that the majority of the students 
(76.3%) would like the present program to be continued. Only about 16% 
were undecided and the remainder would like to see its abolition. 
It may be said that mathematics option, as it exists, is 


favorably perceived by students. 
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MATERIALS AND FACILITIES 


It was intended that mathematics option be offered only where 
resources permit. 

The assessment of the availability of materials and facilities, 
by means of a questionnaire, was indeed a difficult task. The investi- 
gator had to assume that the items, which were being assessed, were im- 
portant in the various mathematics option programs in Alberta. 

In fact, it was assumed in CHAPTER III that four of the thirteen 
items assessed represented basic necessities in any mathematics option 
program. These four items were: 

- Journals in Mathematics and Science 

- Mathematics Reference Books (Other than Textbooks) 


- Materials and Supplies for Projects (eg. construction paper, 
glue, wood, etc.) 


- Mathematical Instruments such as: slide rules, protractors, 
parallel rules, compasses, calculating machines, etc. 


Less than 20% of the teachers rated the availability of Journals 
in Mathematics and Science as "good" and "very good" combined. All others 
rated this item as "fair, "poor" or "non-existent". 

The situation with Mathematics Reference Books was considered 
"Satisfactory" or "better" by slightly less than one-third of the teachers. 

Materials and Supplies for Projects were available to 63.1% of 
the teachers in sufficient amounts. 

Only slightly less than one-third of the teachers indicated that 
the situation regarding Mathematical Instruments was satisfactory or bet- 


ter. 
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It can safely be concluded that if these materials and 
facilities are important in mathematics option, then the ratings they 
received from the teachers are fairly low. This would further imply 
that the intents and observations are incongruent. 

The students supported the above conclusions in that only 51% 
of them felt they had always enough materials and facilities for pro- 


jects in mathematics option. 
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Transaction Variables 


Instructional Activities 


1. Modes of instruction: It was intended to stress such modes as in- 
dividualized instruction, library research, math-lab experiments as well 
as field trips and excursions. 

It was found that pencil-paper activity was by far the most 
dominating instructional mode in mathematics option. Individual projects 
as a mode of instruction ranked in second position, however, far below 
pencil-paper activities. 

The responses seemed to indicate that teachers were not using 
instructional modes that have been considered ideal or suitable for 
this type of program. In general, teachers have retained the traditional 


modes while only few new orientations have been adopted. 


2. Grouping arrangements for mathematics option: Students were asked 


to indicate in what grouping arrangements they wrked most frequently. 
About 42% of the students said that they worked by themselves most 
frequently and just over 36% indicated that they worked in small groups 
(2 or 3) most frequently. 

No significant discrepancies were noted between the intents 


and observations regarding grouping arrangement. 


3. Student evaluation in mathematics option: Students were to experience 


success in mathematics option which implied among many other things, 
downgrading marks. 


Nearly 44% of the students reported that they were marked on 


the same basis as in regular mathematics and almost one-half claimed 
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that their teacher used a different basis from regular mathematics for 
marking mathematics option. Of the students who claimed that their 
teacher used a different basis from regular mathematics for marking, only 
slightly over one-half indicated on what basis they were marked. 

In summary, students were confused about how teachers evaluated 
them. This was not only shown by the lack of responses but also by the 
inconsistency of responses within the same groups. 

From the responses it appeared that marks were used in mathe- 


matics option with considerable emphasis. 


4. Fairness of evaluation: Despite the apparent confusion among students 
they still felt that their teacher's method of marking was fair. This 


was indicated by nearly 85% of the students. 


Time Allotment 


1. Instructional time per week: It was the intent to be flexible and, 
therefore, the proposed time range was from 75 to 175 minutes per week. 
The observations were quite congruent with the intent in that nearly 84% 
_ of the teachers used between two and four 40 minute periods per week. 
Also, the majority of the students (72.3%) agreed that they had 


sufficient time for mathematics option each week. 


2. Program lengths: Though it was not intended to be specific about pro- 
gram length, it was, however, suggested that modular scheduling for the 
options would be very useful. 

The responses revealed that just over one-half of the teachers 


offer mathematics option as a full-year course. A semestered course 
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was offered by 36.3% of the teachers. The suggestion that modular 
scheduling be used was almost totally ignored. Only 4.4% of the 


teachers had followed the suggestion. 


OUTCOMES 


General Objectives of Mathematics Option 


1. Behavioral objectives: It was intended that students develop posi- 
tive attitudes and a positive concept of self and others. To develop 
the ability to think critically and the mastery of basic skills were 
further intents of the mathematics option. 

There was perfect agreement between intents and observations 
as far as the development of positive attitudes was concerned. To de- 
velop the students' ability to think critically and the mastery of 
basic mathematical skills ranked in position 4 and 13, respectively. 
Teachers considered the development of creative thinking in mathematics 
far more important than developing critical thinking and basic mathe- 
matical skills. 

It can at least be said that, whatever the objectives were in 
the classrooms sampled, a full 79% of the students indicated that the 


objectives of their program were clear to them. 


2. Effects of the program on the teachers: It was intended that 


teachers are free to innovate and develop their own mathematics option 
program. There existed little doubt that this was not the case. 
It was also intended to improve the level of satisfaction 


among teachers who were only teaching according to a prescribed course 
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outline. But, in order to understand the level of satisfaction among 
teachers, it was considered important to obtain additional information 
on aspects that may have had a strong influence on the teachers!’ dis- 
position. 

The amount of supervision required in mathematics option was 
one area. While 44.3% of the teachers agreed that students work well 
with little supervision in mathematics option, 35% of the teachers dis- 
agreed with that statement. 

Another area was discipline in mathematics option. More than 
two-thirds of the teachers indicated that there were no more discipline 
problems in mathematics option than there were in core subjects. Only 
slightly under 20% of the teachers felt the opposite. 

Preparation and planning in mathematics option did require more 
time than in other subjects. This was stated by 53.8% of the teachers. 
Only about one-quarter of the teachers (26.9%) did not think so. 

Nearly 37% of the teachers indicated that there is preater mental 
and physical strain on teachers teaching core subjects. A full 45% dis- 
agreed with this statement. 

The enrollment was found to be high. Just under one-half of the 
teachers reported enrollments of 26 students and more per class and for 
21.9% of the teachers the enrollment was between 21 and 25 students. 

In light of all the foregoing indicators, it can be said that 
the majority of the teachers (53.8%) were satisfied with the program and 
13.1% even indicated that they were very satisfied. This seems to per- 
mit the conclusion that at least an adequate level of satisfaction has 
been achieved among teachers. Thus the intents and observations were at 


least moderately congruent. 
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Congruence of Observations with Standards 


This section presents the analyses and discussion of results 
pertaining to questions 1, 2, and 3 of the congruence analysis section 
of CHAPTER III on page 45. Statistical procedures associated with the 


treatment of each question are discussed in conjunction with the results. 


Antecedent Variables 


Question 1: To what extent are the observed antecedents congruent 
to the antecedent standards with particular reference 
to the mathematics option teacher, mathematics option 
students, nature of mathematics option curriculun, 
and instructional materials and facilities? 

The Mathematics Option Teacher: The congruence of responses to four 

questions were analyzed. These questions dealt with teaching experience, 

mathematics background, curriculum and instruction courses background, 
and selection of teachers to teach mathematics option. 

A chi square test of independence was performed to provide a 
measure of the discrepancy between the observations and standards. These 
differences were considered significant at the .05 level or less. 

TABLE 5.01 shows that no significant differences existed at the 
-05 level between the observed teaching experience of ee here in mathe- 
matics option and the standard for teaching experience in mathematics at 
the junior high school level. This permits the conclusion that the ob- 
served teaching experience in mathematics option is congruent to the 


established standard for teaching experience in mathematics at the junior 


high school level. 
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TABLE 5.02 shows that a significant difference existed at the 
-O5 level between the observed mathematics background of teachers and 
the established standard for mathematics background. The incongruence 
was highly significant with a probability of much less than .05. 
Examination of the data indicated that the majority of the teachers 
(79.4%) selected either "1-3 courses" or "4-6 courses" as sufficient 


mathematics background regardless of the observed mathematics background. 


TABLE 5.03 shows a significant difference between the observed 
background in curriculum and instruction courses and the established 
standard for curriculum and instruction courses for mathematics option 
teachers. Examination of the data indicated that, the teachers who 
reported to have no curriculum and instruction courses, only 20% felt 
that they needed none. The remaining 80% of the teachers in this cat- 
egory indicated that they should have $ - 1 course (60%), 15 - 2 courses 
(16.7%), and 25 - 3 courses (3.3%). Fifty- eight percent of the teachers 
who responded to "$ - 1 course" also indicated that teachers should have 
+ - 1 course in curriculum and instruction. 

In general, the data, suggested that on the basis of the 
teachers' observed background they considered % - 1 course or lé - 2 
courses sufficient background in curriculum and instruction courses in 


mathematics. 
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TABLE 5.04 shows that the difference between the observed 
selection procedure for teachers and the standard for selection procedures 
is highly significant. 

The incongruence of observed selection procedures and the 
standard for selection procedures was largely due to the discrepancy in 
the number of responses to three response categories. There were 26.2% 
of the teachers who described their selection to teach mathematics option 
as being one based on a voluntary basis. But 50% of the teachers in- 
dicated that it should be on a voluntary basis. Thirty-five percent 
of the teachers reported that they had been assigned by the principal. 
Only 1.9% of the teachers indicated that the principal should assign 
teachers to teach mathematics option. Differences also occured in the 
number of responses to the observed category "other" and the standard 
for that category. More teachers (21.2%) indicated that the assignment 
procedure should be one involving the principal, the teacher, the 
teacher's training in mathematics and his teaching experience at the 
junior high school level, At the present time only 13.1% of the 


teachers indicated that they use such a procedure. 


The Mathematics Option Students 


This section deals with the congruence of (1) the teachers! 
perception of what is and should be the selection procedure of students 
to the mathematics option, (2) the teachers' perception of what is and 
should be the grouping practice of students in mathematics option, 

(3) the teachers! perception of what mathematics option students' 


characteristics are and should be, (4) the teachers' perception of the 
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differences as they are and should be, between mathematics option students 
and non-mathematics option students, and (5) the present view and the 
teachers' perception regarding the junior high school grade level at 
which mathematics option should be taught. 

Chi square tests of independence were performed on the first 
four questions of this section. The congruence of the last question was 
determined by comparing the responses of the teachers to the present 
practice, The differences on the chi square tests were considered 
significant at the .05 level or less. 

Examination of the data in TABLE 5.05 indicated that parents 
did not decide and should not decide whether or not their children 
enroll in mathematics option. It was further evident that on the basis 
of the teachers' observation they suggested that the selection of 
mathematics option should be the student's personal choice. At the 
present time 52.5% of the teachers observed that it was the student's 
personal choice to select mathematics option. When asked whose decision 
it should be, 77.5% of the teachers indicated that it should be the 
student's personal choice, Only 1.9% indicated that it was their decision 
to select studdnts for mathematics option. Some 8% of the teachers felt 
that it should be their decision. The responses to all other categories 
decreased markedly from what teachers "observed" to what they felt 
"should be", In particular, 8.1% of the teachers observed that student 
enrollment in mathematicsoption was the administration's decision. 

Only .6% (or one teacher) felt that it should remain the administration's 


decision. Approximately 13% of the teachers reported that their 
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mathematics option course is compulsory. Again, only one teacher (,6%) 
said that it should remain compulsory. 

One additional response category was determined under "other", 
involving the student, teacher and administration in the selection 
procedure of students for mathematics option. 

The incongruence of the observed selection procedures with 
the standard is largely due to the fact that regardless of what teachers 
presently observe the majority indicated that it should be the students’ 


personal choice. 


TABLE 5.06 shows a significant difference between the observed 
grouping practices of students in mathematics option and the standard 
for grouping practices. There were 17.5% of the teachers who described 
their mathematics option classes as being homogeneous with respect to 
mathematical ability, but 58.8% felt that mathematics option classes 
should be grouped homogeneously with respect to mathematical ability. 

Among the teachers, who repoérted that they grouped homogeneously, 
85.7% indicated that the grouping of students for mathematics option 
should be homogeneous with respect to mathematical ability. The majority 
of the teachers reported that they grouped heterogeneously but 53% of 
these teachers indicated that the students should be grouped homogeneously 
with respect to mathematical ability. 

In general, the data indicated that heterogeneous grouping was 
predominant but the teachers would prefer to use homogeneous grouping 


of students in mathematics option. 
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TABLE 5.07 shows significant differences between the observed 
characteristics of mathematics option students and the established 
standards for these characteristics. Teachers tended to prefer students 
with positive attitudes toward mathematics rather than students with 
high mathematical ability. 

TABLE 5.08 shows that significant differences existed between 
the teachers' observations and standard of differences between mathematics 
option students and non-mathematics option students. 

Of the teachers who indicated that mathematics option students 
have better attitudes, the majority (63.5%) felt that they should have 
better attitudes. 

Of the teachers who observed that mathematics option students 
have greater ability in mehiensti es. 50% of them advocated that they 
should have better attitudes. 

Of the teachers who described mathematics option students as 
being more creative, 57.1% indicated that they should be more creative. 
But again, 42.9% of the teachers in this category felt that mathematics 
option students should have better attitudes. 

Another group of teachers indicated that there were no differences 
between mathematics option students and non-mathematics option students 
in mathematical ability and/or attitudes. However, the majority of the 
teachers (50.8%) of this group felt that mathematics option students 
should have better attitudes. 

The incongruence of observations and standards is largely due 
to the fact that teachers observe all kinds of differences between 
mathematics option students and non-mathematics option students but they 
prefer that mathematics option students have better attitudes toward 


° 


mathematics. 
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The congruence of the observed grade level with what teachers 
felt should be the grade level at which mathematics option is taught was 
also of interest. 

Of course, the observation is that mathematics option is offered 
at all three junior high school grade levels. The grade levels at which 
it should be taught are shown in TABLE 4.47 of CHAPTER 1V on page 128. 
The data indicated that teachers would want to continue to offer mathe- 
matics option at all three grade levels in junior high school. This was 
expressed by 81.3% of the teachers. Although other alternatives were 
suggested, the number of teachers in the other categories were relatively 


small in number. 


The Nature of the Mathematics Option Curriculum 


This section deals with the congruence of observations and 
standards of five questions related to the mathematics option curriculum. 
The questions of interest deal with (1) the types of mathematics option 
programs, (2) the extent to which students contribute to the selection 
of curricular content in mathematics option, (3) the ways students help 
to structure the mathematics option program, (4) the amount of overlap 
of mathematics option content with regular mathematics content, and 
(5) the extent to which resources of the community and environment are 
included to demonstrate applications of mathematics. 

The congruence of observations and standards was determined 
using chi square tests of independence. Differences between observations 


and standards were considered significant at the .05 level or less. 
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TABLE 5.09 reveals that significant differences existed between 
the observed types of mathematics option programs and the standard for 
the types of mathematics option programs. 

From the data in CHAPTER 1V one can observe three large dis- 
crepancies. From the teachers (16.9%) who offered a remedial course, 
only 6.9% felt that it should be a remedial course. Teachers who Ber ered 
a general interest course also reduced drastically. Forty percent had 
offered this type of course but only 23.1% felt that it should be offered. 

A course that provided for individual interest and abilities 
was offered by 12.5% of the teachers, but 34.4% felt that this type of 
course should be offered. 

TABLE 5.10 shows that significant differences existed between 
the teachers' perception of the extent to which students do and should 
contribute to the selection of curriculum content in mathematics option. 

All teachers who observed that students contribute to a great 
extent to the selection of curriculum content also felt that they should 
be contributing to a great extent. 

Of the teachers who indicated that their students contributed 
to some extent, 75.9% felt that it should be to some extent and 24.1% 
chose to a great extent. 

In summary, the percentages went up significantly for the first 
two response categories from the observations to the reported standards. 
A marked decrease was noticed for the last two response categories from 


the observations to the standards. 
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TABLE 5,11 shows that a significant difference existed at the 
05 level between the teachers' perception of how students do and should 
help to structure the mathematics option program. The incongruence was 
highly significant with a probability of much less than .05. 

Examination of the data revealed that only 5.6% of the teachers 
observed that the suggestions of each student were being used to plan 
an individual program for that student. However, 31.3% felt that this 
Should be the way by which students help structure the mathematics op- 


tion program. 


TABLE 5.12 shows that a significant difference existed at the 
-05 level between the observed content overlap and the standard for con- 
tent overlap of mathematics option with regular mathematics. 

Of those teachers who indicated that the content of their mathe- 
matics option program overlapped moderately, the majority (63.1%) felt 
that it should overlap moderately. Similarily, of the teachers who re- 
ported little overlap, nearly 80% indicated that the overlap should be 
as little as possible. From TABLES 4.15 and 4.51, it can be seen that 
relatively few teachers responded to categories 1 and 2. Of those teach- 
ers who did respond to these categories a fairly large proportion felt 


that the overlap should be moderate or as little as possible. 
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TABLE 5.13 shows that significant differences existed at the 
05 level between the observed use of community resources and the 
standard for using community resources in mathematics option. The in- 
congruence is largely due to discrepancies in the "frequently" category. 
While 15% of the teachers reported to have made frequent use of resources 
in the community and environment, 61.9% felt that these resources should 
be frequently used. There were 36.3% of the teachers who were seldomly 
using resources of the community and environment. Only one teacher 
indicated that these resources should seldomly be used. 

It appears that, regardless of what teachers presently observe, 
the majority indicated a definite trend toward the categories "frequently" 


and "most of the time". 


oe ete) eee ae (we aa 
ihe? eae AGS , A vice ae 


wrosetas eieaubashanh Wade “i ene. | 


‘soowanet ‘9 end Snoupwr? eben ovad of bedsoger. done 

bisode veemoses wasnt tadd sot RC-L2 nmr Q 
qfnobtee ehiew ois unedoner edt Yo RCOE eve Ore? 

_ redone otto yn0 owaoriins bes tas a 20 

lame 9 sat 

viendo yliasastg eratoned tacw ‘to avoLbraget ted ine | 
"yinewper?" soinogainn oui} iamwos, ae hel + sprint WE it 


3 ‘he 
" | . ‘aa a 
Pe ‘ e t 
! 
) Ped c a. te 
eG J : a 


ewe 


174, 


0° 0° el, oe ie ar HAAIN °S 
Or eT Weve sas tS WOdTHS °7 
00° AL L°6L, 0° 0° 6°S2 Te V7) ae SHNILANOS °€ 
Ge 0° 0° gOS) G2 2T ATINGNOWA 2 
0° 0° 0° 0° 0°00T WIL IHL 40 LSOW °T 
GS = 7 € Z 18 
d 3p qMWNoS SHOUNOSTY 
THO SHOUNOSHY ALINAWWOO ALINAWNOD AO 
NISN YOd CUYGNVLS aS CaAuAsSHEo 


O9T =N (SMOU AG ADVINGONH) 


NOILdO SOILVWHHLVW NI SHOUNOSHY ALINAWNOO ONISN YOd CYVGNVLS AHL 
GNV SHOUNOSHY ALINAWNOO JO ASN CAAUHSAO AHL NHAMLAG AONAUAAMIG INVOIAINOIS 


€T°S HIGVL 


a a bd 3 | 
i es 


“3 


*6 


Pe er"a 


rs 


at 


*C 


Ts*2 


TOO*O 


“0 


*O 


a°2 


"0 


2LYUDVED ROK fe lu 


“0 


COMNNMILA HEZORBCKS 


BE2ONHCE? 
Ok CORMMUTLI 
ORCEBAED M2 


175 


Materials and Facilities 


The adequacy of materials and facilities was judged by the 
teachers. Thirteen items were listed and each item was rated from 1 - 6. 
A rating of (1) indicated "not desirable to have", (2) "not applicable" 
or "non-existent", (3) "poor, should be improved", (4) "fair, needs 
attention", (5) "good, satisfactory", and (6) "very good, highly effective". 

TABLE 4.22 shows the distribution of teacher responses to the 
ratings of materials and facilities. 

TABLE 5.14 shows the percentages of the "good" and "very good" 
categories as well as their combined total for each of the items. From 
TABLE 5.14 one can see that none of the totals were congruent with the 
standard established by the investigator. The items 41, 42, 49, and 50, 
which were considered basic necessities in any mathematics option program, 
received relatively low ratings. Item 49, materials and supplies for 
projects, was found to be "good" or "very good" by 63.1% of the teachers. 
Nearly one half of the teachers rated the adequacy of mathematical games 
and puzzles as "good" or "very good". The percentages to all other items 
were extremely low. 

Only one-half of the mathematics option students of the eleven 
schools indicated that they always had enough materials and facilities 
for projects in mathematics option. 

The data provided clear evidence that the standard of 75%, in 
the "good" and "very good" categories combined, was not achieved for 


the basic items nor for any of the thirteen items listed in TABLE 5.14. 
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TABLE 5.14 


FREQUENCY OF RESPONSES OF MATERIALS AND FACILITIES 
BEING "GOOD" OR "VERY GOOD" 


N = 160 
NO. ITEM PERCENTAGE RESPONSES 
G* VG# TOTAL 
38. MATHEMATICS LABORATORY Lace Ate) 14,8 
39. STORAGE FACILITIES FOR SUPPLIES 
AND. EQUIPMENT Qhiek Shad/ Coe 
40. LIBRARY Sele) 44 Bier 


41. JOURNALS IN MATHEMATICS AND 
SCIENCE ises 6 19.4 


42. MATHEMATICS REFERENCE BOOKS 
(OTHER THAN TEXTBOOKS ) 26.9 44 31.3 


43. INDIVIDUAL LEARNING PACKAGES 
(UNIPAKS ) © 10.0 Led 14.4 


44. TEACHER-PREPARED MATERIALS, 
SUCH AS PROJECT OUTLINES, GUIDES, 


ETC. 23.8 ea ery 
45. MATHEMATICS GAMES AND PUZZLES 33.575 £13 lige AGes 
46. VISUAL AIDS SUCH AS: GRAPHS, 

DIAGRAMS, CHARTS, AND MODELS 19.4 Bul, 2255 
47. MATHEMATICS FILMS AND VIDEO-TAPES 5.0 1.9 6.9 
48. FILMSTRIPS AND SLIDES IN MATHEMATICS 8.7 ee 9.9 


49. MATERIALS AND SUPPLIES FOR PROJECTS 
(eg. CONSTRUCTION PAPER AND OTHER 
TYPES, GLUE, WOOD, ETC.) 550 8.1 63.1 


50. MATHEMATICAL INSTRUMENTS SUCH AS: 
SLIDE RULES, PROTRACTORS, PARALLEL 
RULES, COMPASSES, CALCULATING 26.2 Su Omaes Lee 
MACHINE, ETC. 


*G = GOOD, SATISFACTORY 
##VG = VERY GOOD, HIGHLY EFFECTIVE 
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The investigator found much evidence that schools were develop- 
ing or acquiring fairly well-suited materials for mathematics option, 
but the fact remains that this is a slow process. In many instances 
it was a financial problem and in others it was a question of time. 

Clearly, the mathematics option program is very dependent for 
its success upon a variety of learning materials of many forms. Unless 
such materials are available and the existing resources improved in 


many schools, the program will fail to be successful. 
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Transaction Variables 


Question 2: To what extent are the observed transactions congruent 

to the standards of transaction, with particular reference 

to instructional activities and time allocation? 
Instructional Activities: Eighteen different instructional modes were 
ranked by the teachers according to their frequency of use in mathematics 
option. The observed frequencies are shown in TABLE 4.24 and the pre- 
ferred frequencies in TABLE 4.54. The investigator decided arbitrarily 
to consider a difference of five or more ranks an important difference. 

Although fairly large differences in the percentage responses 
occurred between observations and standards, only three instructional 
modes showed an important difference in rank (See TABLE 5.15). 

"Teacher demonstrations" as an instructional mode ranked fourth 
as observed but it was felt that it should have ranked eleventh. "Math- 
lab experiments" were observed to be in the tenth position but teachers 
felt that it should have ranked in the second position. Another im- 
portant difference occurred on "teacher lectures" as an instructional 
mode. Its importance in the classroom was lowered from rank twelve to 
rank eighteen. 

The incongruence of instructional activities between observations 
and standard is not so much due to the difference in relative rank 
position of each activity but rather to the large differences that occur- 
red between observations and standards for each instructional activity. 

In summary, it can be said that while teachers still make too 
much use of the "traditional" methods, the majority felt that individual 
projects, math-lab experiments and small group discussions should be 


dominating in the mathematics option classroom. 
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TABLE 5.15 


RANK ORDER OF INSTRUCTIONAL ACTIVITIES AS THEY WERE USED 
AND SHOULD BE USED IN MATHEMATICS OPTION. 
(AS PER TABLES 4.24 AND 4.54) 


N = 160 
INSTRUCTIONAL ACTIVITIES ———GBSERVED STANDARD I FFERENCE 
do RANK % RANK 

PENCIL-PAPER ACTIVITIES 63.8 a 49.4 5 4 
INDIVIDUAL PROJECTS 36.9 2 72.6 1 1 
CLASS DISCUSSIONS 31.8 2 ble 4 a 
TEACHER DEMONSTRATION Blee Ps 26,2 y 
MATHEMATICAL GAME APPROACH 29.9 5 Leek a 2 
SMALL GROUP DISCUSSION 29.3 6 536 3 3 
SMALL GROUP PROJECTS 26e2 7 45.0 6 il 
DRILL PRACTICE 24,03 8 25a ele yh 
INDIVIDUAL TEACHER/STUDENT 

CONFERENCES 23.1 9 43.8 8 1 
MATH-LAB EXPERIMENTS Leh expelO 59 04 2 8 
CLASS PROJECTS L6s9 moduli: 2UI9ng wub5 4 
TEACHER LECTURE 15.6 12 530 shed 6 
LIBRARY RESEARCH 9.3 13.5 aek 37.5 9 Ass 
INDIVIDUAL LEARNING PACKAGES 

(UNIPAKS ) 9.3 Anse 25.7 0 aC5 
STUDENT DIRECTED CLASS 

DISCUSSIONS 8.8 15 Laake WA 1 
FIELD TRIPS AND EXCURSIONS crate aks 25.09 13 3 
RESOURCE PERSONS FROM COMMUNITY 1.9 17.5 Aoger  Saly, AU: 
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Time Allocation: In this section the focus was on two aspects -- the 
time allocated to mathematics option and the length of the various 
programs. 

The observations and standards are fairly congruent as far as 
the amount of time is concerned. The majority of the teachers were 
using 2 to 3 forty minute periods per week and they also felt that this 
should be the amount of time allotted to mathematics option. Of the 
mathematics option students participating in this study, the majority 
supported this. More than 70% of the students indicated that they had 
sufficient time in mathematics option. 

Significant differences were observed at the .05 level between 
the observed program length and the standard for program length (See 
TABLE 5.16). 

It was observed that more than one-half of the teachers offered 
mathematics option as a full-year course. In general, it was found that 
there is a trend away from offering mathematics option as a full-year 
course. Semestered courses were preferred by the majority of the teachers. 

Trimestering the course and modular scheduling were used by 
small groups of teachers. Only a few of the teachers showed a preference 
for such short courses. The reason for the lack of responses to these 
two categories could well have been the teachers' awareness of the in- 


creased difficulties in time tabling at the school level. 
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Outcome Variables 


Question 3: To what extent are the observed outcomes congruent to the 
standards of outcomes, with particular reference to students' 
attitude, creative ability in mathematics, and the effect of 
the program on teachers? 

Although students! attitude and their creative ability in mathe- 
matics are part of the above question, a detailed discussion by school 
is presented in CHAPTER VII. In order to reduce the complexity of this 
section, it was decided to deal with the effects of the program on teach- 
ers only. | 
Effect of the Program on Teachers: There were five areas of interest: 

(1) the amount of supervision required in mathematics option, (2) dis- 

cipline problems in mathematics option as compared to core subjects, (3) 

preparation and planning time in mathematics option as compared to core 

subjects, (4) the amount of mental and physical strain on teachers teach- 
ing mathematics option as compared to teachers teaching core subjects and 

(5) the enrollment in mathematics option classes. 

The observations in these five areas were provided by the teachers, 
while the standards were established by the investigator. 

From TABLE 4.33 it was evident that less than one-half of the 
teachers agreed that students work well with little supervision in mathe- 
matics option. The investigator argued, that in light of the philosophy 
and original intent of the option, students should work well with little 
Supervision in mathematics option. Hence, it must be argued that obser- 
vations and standards are at most moderately congruent. 

TABLE 4.34 shows that only about 19% of the teachers indicated 


that there were more discipline problems in the mathematics option than 
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in core subjects. The majority of the teachers disagreed with this 
statement. Again, the investigator's standard reads that there should 
be fewer discipline problems in mathematics option than in core subjects. 
Here, the observations and standard can be considered fairly congruent. 

The data in TABLE 4.35 indicate that more than one-half of the 
teachers require more time for lesson preparation and planning in math- 
ematics option than in other subjects. This was expressed by the in- 
vestigator as a standard. Thus, in this area existed moderate agreement 
between observations and standard. 


A far greater discrepancy existed between observations and 


standard regarding the amount of mental and physical strain on mathematics 


option teachers as compared to teachers in core subjects. Only 37% of 
the teachers felt that they were subject to greater mental and physical 
strain in mathematics option than in core subjects. Here, the investi- 
gator had argued that due to the intended nature of the option program, 
teachers in mathematics option would likely experience greater mental 
and physical strain than core subject teachers. 

Although the observations and standard are incongruent, it must 
not be over looked that more than one-third of the mathematics option 
teachers experience greater mental and physical strain than core subject 
teachers. 

Enrollments in mathematics option classes should not exceed 
twenty-five students. This was considered a reasonable standard for 
this type of course. The observations revealed, however, that nearly 


50% of the teachers reported enrollments of 26 and more students. The 


observed enrollments are far from being desirable for this type of course 


and the degree of congruence can hardly be considered moderate, 
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CHAPTER VI 


CONTINGENCY ANALYSIS 
Introduction 


One of the purposes of this study was to determine whether any 
Significant relationships existed between a number of observed variables. 
The relationships that were of interest are stated in CHAPTER III, 
null hypotheses 1 to 8. Each of these null hypotheses is restated be- 
low and a decision regarding each null hypothesis follows together with 
statistical evidence. 

Chi square tests of independence were performed to determine 
whether significant relationships existed between two categories of 
data variables. These relationships were considered as being significant 


at the .05 level or less. 


Null Hypothesis 1 


There is no significant relationship between the 

professional background of mathematics option 

teachers and their level of satisfaction in teach- 

ing the mathematics option (See questions 5. 6, 

and III of MOTQ). 

In order to test this hypothesis two relationships had to be 
examined. One was the relationship of teaching experience at the junior 


high school level with the level of satisfaction in teaching mathematics 


option. 
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TABLE 6.01 indicates that there is no significant relation- 
ship at the .05 level between teaching experience at the junior high 
school level and the level of satisfaction of teachers teaching mathe- 
matics option. Thus, the more experienced teacher will not necessarily 
be more satisfied in teaching mathematics option. 

The relationship of teaching experience in mathematics option 
and the level of satisfaction of teachers teaching mathematics option 
was the other relationship of interest. The results are shown in TABLE 
6.02. Again, there is no significant relationship at the .05 level. 

It appears that teachers do not increase their level of satisfaction 
in mathematics option by teaching it from year to year. 

On the basis of these findings, the null hypothesis is there- 


fore not rejected. 
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Null Hypothesis 2 


There is no significant relationship between the 
academic background of mathematics option teachers 
and their level of satisfaction in teaching the 
mathematics option. (See question 8, 10 and III 

of MOTQ). 

The test of this hypothesis required the examination of two 
relationships. The relationship of the number of mathematics courses 
with the level of satisfaction of teachers teaching mathematics option 
was explored first. TABLE 6.03 indicates that there was no significant 
relationship at the .05 level. Teachers with few or no mathematics 
courses were just as satisfied as teachers with a large number of mathe- 
matics courses. 

TABLE 6.04 shows the relationship between the number of cur- 
riculum and instruction courses in mathematics and the level of sat- 
isfaction of teachers teaching mathematics option. Although there was 
no significant relationship, however, the data tend to suggest that an 
increase in the number of curriculum and instruction courses will in- 


crease the level of satisfaction. 


Null hypothesis 2, however, can not be rejected. 
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Null Hypothesis 3 


There is no significant relationship between the 
mathematics background of mathematics option teachers 
and their assignment to teach the mathematics option. 
(See questions 8 and 12 of MOTQ). 

A significant relationship existed at the .05 level between the 
mathematics background of teachers and their assignment to teach mathe- 
matics option (See TABLE 6.05). The assignment of teachers by the 
principal, through teacher/principal consultation or on the voluntary 
basis account for a large percentage in each of the categories. The 
assignment of teachers on the basis of training in mathematics and on 
the basis of teaching experience at the junior high school showed a 
definite relationship with the number of mathematics courses. As the 
number of mathematics courses increased, so did the number of teachers 
assigned on the basis of training in mathematics. Exactly the reverse 
occurred with the assignment of teachers on the basis of teaching exper- 
jence at junior high school level. Those teachers who had no mathematics 
background were chosen mostly on the basis of teaching experience. The 
number of teachers thus chosen decreased as the number of mathematics 
courses increased. None of the teachers with more than 9 mathematics 
courses was chosen on the basis of teaching experience at the junior 
high school level. 


The null hypothesis is therefore not rejected. 
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Null Hypothesis 4 


There is no significant relationship between the 
professional background and the ability to develop 
a curriculum in the mathematics option. 

(See questions 5, 6, and 36 of MOTQ). 

The development of a curriculum in nathonnues option was the 
teachers' responsibility. It was, therefore, of some interest to study 
the relationship of teaching experience in mathematics option and 
teaching experience at the junior high school level to the degree of 
difficulty in developing a mathematics option curriculum. 

The data in TABLE 6.06 and TABLE 6.07 reveal that no significant 
relationships exist and the null hypothesis is therefore not rejected. 

The results seem to suggest that in the judgment of the teachers 
neither teaching experience in mathematics option nor teaching experience 


at junior high school level has a significant influence on the degree of 


difficulty in developing a mathematics option curriculum. 
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Null Hypothesis 5 


There is no significant relationship between the 
academic background and the ability to develop a 
curriculum in the mathematics option. 
(See questions 8, 10 and 36 of MOTQ). 

The relationship of the number of mathematics courses and cur- 
riculum and instruction courses in mathematics to the degree of difficulty 
in developing a mathematics option curriculum was the content of null 
hypothesis 5. There was no significant relationship in both instances 
and the null hypothesis was therefore not rejected. The results are 
shown in TABLE 6.08 and TABLE 6.09. It is evident that neither the 
number of mathematics courses nor the number of curriculum and instruction 


courses in mathematics will make a significant difference on how teachers 


judge their difficulties in developing a mathematics option curriculum. 
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Null Hypothesis 6 


There is no significant relationship between the 
professional background and the amount of overlap 
of the mathematics option program content with the 
core mathematics program content. 

(See questions 5, 6 and 31 of MOTQ). 


One of the original intents was to avoid substantial overlap 
of mathematics option content with core mathematics content. It was of 


considerable interest to examine whether or not teaching experience at 


the junior high school level and teaching experience in mathematics option 


were related to the amount of content overlap. TABLE 6.10 and TABLE 
6.11 indicate that there is no significant relationship at the .05 level. 
The null hypothesis was therefore not rejected. 

It is interesting to note that teaching experience in mathe- 
matics option did not make any difference on the amount of content over- 
lap of core mathematics with mathematics option. The assumption that 
there should have been a relationship was believed to be reasonable. 

It was assumed that as the years of teaching experience in mathematics 
option increase, the amount of content overlap would be reduced. This 


is obviously not the case. 
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Null Hypothesis 7 


There is no significant relationship between the 
academic background and the amount of overlap of the 
mathematics option program content with the core mathe- 
matics program content. 

(See questions 8, 10 and 31 of MOTQ). 

The academic background of teachers included the number of 
mathematics courses and curriculum and instruction courses in mathematics. 
TABLE 6.12 and TABLE 6.13 show the relationships of both to the amount 
of content overlap of mathematics option with core mathematics. From 
the data it is evident that there is no significant relationship between 
the number of mathematics courses and content overlap. In fact a closer 
examination of TABLE 6.12 reveals that of those teachers with no mathe- 
matics courses none indicated a substantial or very substantial content 
overlap. The teachers with mathematics background, on the other hand, 
were found, at least to some extent, in the substantial or very substan- 
tial overlap categories. 

TABLE 6.13 shows a significant relationship between the number 
of curriculum and instruction courses in mathematics and the amount of 
content overlap. In general, it appears that an increase in the number 
of curriculum and instruction courses will reduce the amount of content 
overlap. 

Since both relationships had to be significant, therefore the 


null hypothesis was not rejected. 
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Null Hypothesis 8 


There is no significant relationship between the 

ability of teachers to develop a curriculum in 

mathematics option and the amount of structure 

that they wished imposed. 

(See questions 36 and 37 of MOTQ) 

Teachers were asked to judge their ability to develop a mathe- 
matics option curriculum. They were also asked to indicate how much 
structure they wished to have imposed on the option. The relationship 


of the teachers' ability and the amount of structure that they wished im- 


posed is the content of null hypothesis 8. 


TABLE 6.14 shows that there is no relationship at the .05 level 
and therefore the null hypothesis was not rejected. It is, however, 
evident from the data that no matter how the teachers judged their abili- 
ties, the majority indicated mathematics option should remain unstructured, 
but teachers should receive more assistance in terms of suggestions and 


ideas. 
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CHAPTER VII 


EVALUATION BY SCHOOL 


Introduction 


Student testing and teacher interviews were an important aspect 
of this study. In all, eleven schools from nine different areas par- 
ticipated in this study (see APPENDIX A for a summary of participating 
schools and school systems). It was hoped that the close examination of 
some schools would provide additional information to that received from 
the teachers through the Mathematics Option Teacher Questionnaire. 

In fact, the investigator visited all eleven schools and inter- 
viewed the mathematics option teachers at these schools. A great deal 
was learned from these teachers about themselves, their mathematics op- 
tion program, its setting in school, and of course, the mathematics op- 
tion students (see APPENDIX H for the Teacher Interview Instrument). 

The mathematics option students and non-mathematics option stu- 
dents were randomly selected from each of the participating schools and 
matched in number and grade. At the beginning of February and at the 
end of May all students wrote an attitude test and a creativity test in 
mathematics. In addition, the mathematics option students filled out a 
questionnaire. The performance of the non-mathematics option on those 
two tests served as relative standards for comparison with mathematics 
option students. 

This chapter will be divided into eleven sections and each 
section deals with one school. Information about each school is drawn 
from the teacher interview, attitude tests, creativity tests and the 


mathematics option student questionnaire. 


207 


toeqes Joatrognt os eTs¥ ewetvretnl tetoned bas Cad gnebud® 
req aners tnewetib entice mort afdesoe nevete fis * = 20" 
gittaqtoisiag to yxemnre # sot A Percccn anal: youse an at fasetold 
Yo nelvenimexe saolo edd tedd begod aoe JI. (ameteve Loodoa bow afoctioe 
mont boyteoe ted of doléiartotatLanotttbbs, shiver Bistow stoatse omoe 
.orisnaoltamp redoaet goliqd epttansdtah edt dgwordd soedoen edt 
-rotol bre uloodos nevefo Ife beshaty to¢degiteeval ond dost at” ih 
,afoortoa eset is steronet aobtqo anid amas ant “a ‘bowels 
,sevisasedt tnods erorosed onord mort ben 
~(j0 wold eeedtens add ,ewmos to baa .Locige at gativea all yne7g07q 2 
» (gnemeis acl waiviodal nugdnaet odd “ot HB XIGUATIA ese) me 
-yde soften soidameds em-non bas stnebute noligo ebigsmedtan oat. = > 
bas efpodtoe qnisveqtotsseq, odd %o dose mort hedoolee yinobae ae 
ort is boe “yrasadel te gitanined edd tA -ebetg hae ‘todmun at tedotan ‘ 
at taod wivitaers p bos teed ohatitys a8 aJo%w ninobuda ifs vat bao 
8 tuo che ninobute sotsge poli saedd an erid .coustbe al oot anetat : 
esort a eokdqo aoidemerls-ea-non and to sonearsotreq oni? _ortennotseeu 


ost nae noaiieqnes ° ba a evigeten c8 bevrtee asees ows 
se 7 - i at tigo : 


J > of 


Tiling : dont ‘pone ed + othe satgai att? 
ouarb ai footer’ dase! suai coke _+footios gn0 rr aleob hue 


Bai he oe, cesead susase jivs neroset orld mor} 
wnt serttine bhwesrp snobud coLsmmiten 


hie ' a 7 
4 ; t Aa i 
; n'ai Ars, ‘ ; ; 
part > eee i - os mie ; ie 
i a) 


feobh ceertg A 


~go sols amecsam “Leds 


208 


SCHOOL ONE 


1. General Comments: This is a 15 teacher school and houses junior 
high school students only. It is located in the north-east section of 
Edmonton. The students come primarily from families with lower socio- 


economic status. 


2. Teacher: He has ten years of teaching experience with nine years at 
the junior high school level. His five years experience in mathematics 
option date back to the year of inception in 1969. With his 5 mathematics 
courses and 2 curriculum and instruction courses in mathematics he feels 
adequately prepared to teach the mathematics option. In fact, it was his 
personal choice to teach mathematics option. Other than being a bit 


short of ideas sometimes, he experiences no other difficulties. 


3. Type of Program: The teacher considers his program primarily a 
general interest course. His grade 7 and 8 students are exposed to such 
topics as: 


1. Mathematical Games 

a. Krypto 

b. Mind benders 

c. Vectors 

d. Equations 

e. Wff'n Proof 

f. On sets 

ge and others 


2. Chess 


3. Geometry 
a. Line designs 
b. Tangrams 
c. Pentominals 
d. Paper folding 
e. Creative construction 
f. Polyhedra 
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4. Probability and Statistics 
The teacher indicated that he continually modifies these units 
and also develops new units for inclusion in the program. 
Very little overlap of mathematics option content with core 
mathematics content was being observed. The students at this school 


strongly supported this observation. 


4. Instructional Modes: Each new activity within each unit was briefly 
introduced by the teacher to the whole class. This was then followed up 
with worksheets or activities appropriate for the topics at hand. Stu- 
dents were allowed to work in small groups or on their own. 

Student responses seem to confirm the teacher's description of 


his approach in mathematics option. 


5- Time Allotment and Program Length: According to this teacher it was 
sufficient to offer 2 to 3 forty minute periods each week for a full year 
course. When asked what program length he preferred, he indicated that 


mathematics option should be offered as a full year course. 


6. Materials and Facilities: It was the opinion of this teacher that 
potentially good activities had to be omitted from the option program 
because of the lack of basic materials. Furthermore, he regretted that, 
his school did not have a video tape recorder thus preventing him from 


showing tapes dealing with chess and many other areas in his program. 


7. Class Sizes: Four classes of grade 7 and 8 students were taught by 


this teacher. Only one class had between 21 and 25 students. Two classes 


had between 26 and 30 students while one class had over 30 students. 
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8. Objectives of Mathematics Option: Three objectives were of importance 
to this teacher in his program. These were: (1) to show that mathematics 
is enjoyable and informative, (2) to acquaint students with new areas of 
mathematics which are not part of the core program, and (3) to improve 
the students’ attitude toward mathematics. 
He also felt that this program is bound to have an effect on the 
students' mathematical fluency and their achievement in core mathematics. 
From the responses of his students it appears that nearly two- 
thirds of the students understand the teacher's objectives and 80% in- 


dicated that they liked mathematics option. 


9. Student Assignment to Option: Eight different options are being 
offered at this school and every attempt is being made to place students 
in the first four options of their choice. The student responses to the 
questionnaire revealed that 95% had chosen on their own to be in mathe- 
matics option. However, only 35% of the students chose it because of 
their interest in mathematics. 
10. Attitude of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO) : Students from grade 7 and 8 were tested in 
School #1 at TIME 1 and TIME 2. The results are shown in TABLES 7.01 and 
7.02. There were no significant differences at the .05 level between the 
MO students and NMO students in grade 7 on any of the nine concepts at 
TIME 1. Thus null hypothesis #9 was not rejected for any concept. At 
TIME 2 only the first concept (MATHEMATICS) produced significant differences 
between the two groups. Mathematics option students has a significantly 
higher mean score than NMO students toward the concept "MATHEMATICS". 


Thus the null hypothesis was rejected for concept #1 only. 
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TABLE 7.02 shows the results of grade 8 students at school one. 
A significant difference in the mean score existed between MO students 
and NMO students for concept one at TIME 1. However, it was the NMO 
group which had a significantly better attitude toward mathematics. The 
difference in attitude at TIME 2 was again in favor of the NMO group 
but it was not significant. The third concept ("MYSELF") produced a 
Significant difference in mean score in favor of the NMO group at TIME 2. 

In general, no significant differences between the mean scores 
occurred for nearly all concepts. This suggests perhaps that the scales 
had some validity and that the MO group did not try to produce results 


that merely please. 
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ll. Creativity of Mathematics tion Students (MO) versus Non-—Mathematics 


Option Students (NMO) : 


The results from the creativity test, which was administered at 
TIME 1 and TIME 2, are shown in TABLE 7.03. The mean score of the grade 
7 MO group was slightly higher than that of the NMO group at TIME 1 and 
TIME 2. The differences, however, were not significant. This was ex- 
actly reversed for grade eight students. Here, NMO students showed 
slightly higher mean scores at both times, but again they were not sign- 
ificant. The null hypotheses were, therefore, not rejected. 

Somewhat higher mean scores were noted for both grades at TIME 2. 


This is likely due to the learning effect of the test at TIME 1. 


12. Teacher's Recommendations: The following recommendations were made 
by the teacher from school one. 
a) Mathematics option should continue to be offered in its present 
structure and to all junior high school rrades. 
b) Department of Education should provide an outline of ideas and 
suggestions only. No compulsory texts. 
c) Mathematics option should not be used for remedial purposes in 
core mathematics. 
d) Teachers teaching the option should be provided with more time 


for planning and organization. 


214 


ebsty edt Yo eto0e asen odT £0.5 aah at ‘avodea ere ,S ant bas L ant " 
bos I GMIT $4 crrots OM edt to tedd neg sedgid “uiddgite env quots OM Ly , t 
~xe saw aldT -dnsoltiagie tou stew ,tovewor soonest edt .S MIT | 
bewode ednghate OMA .oteH sadnebude drigie oberg. mn hixetien: yitos 
sngle ton stew yond olays tud ,aemid dtod te aetooe asom rodgid titigite 
-batoetes ton ,etotetedd ,etew seabdtogqyd {fue ant ne 

oS SMIT te sobers dtod tot beton etew aetose asem tedgid tadieant 


-< BMLT ge seed ‘edd to doeTis gaintael edd ot eub inate ue 
y } ah 
ebsa evew anolishsemmocss asiwolfot edT sgdtteboomnoof 4 sedone Pi 
=< ) 
sono foodse mort rertoned eid w 
ut 7 wa 


2 
tneeerq ett ai haxstto ed of eunitaon bLuode noltge’ adty aaerisant df 


sats 


-eabers foorow dnid sotmet Lfs o¢ bas owdoute” 


ue 


aii - 


hoe eeebl to onlftue ne sbivo1qg biveda noid eouks to disnckbienneele ci 

-edaed yroelvgms of .yino snoldeegaua, 

at sesoqmag Lathemen to hele ed gon bluote nottqo sottemerdtaM 

-20td ened a eto... © 

enh acum eae behiverq ed bisods nolvqo sede yaidosed eredoseT « 
Pe oy eee bets watnnnts mot 


at | 


pAb) 


09° €Ss- ST 

€6° 60° 8T 

een) 9 5p 
& INL 

NVEW davuo 


OWN 


9°eT es° 99°- ST 6°OT 7°6 
9°eT 8S° is ST 7°6 L°OT 
OW (peTreq—-om) = 49. 5P 
d 22 = 
T ANIL 
NVOW aqVUuD 
ee 
(T# TOOHODS) 


¢ ANIL CNY T ANIL LV (OWN) dNOUD NOIIdO SOILVWAHLYW-NON CNY (OW) dnoun 
NOIddO SOILYNHHLVW HOd SOILVWAHIVW NI LSGL ALIAILVAYO NO SHHOOS NVAN 


€O°L FIEVL 


aa vad 


2. 
a 


é 


vet 
x 
) 

o 


Sle caf carey tebe 
ea ee 


Fame 2 
= he “ eek “~ = 
be 2 4 
: ap A IE i omens anna 
wd 


pets pom Sts My tr 


ae 
ao 


“0d~ € f@.- : SL 


det 


o.Sf 


SCHOOL TWO 


1. General Comments: This is a 2] teacher school, housing grades 7, 8, 
and 9. It is located in the eastern section of Edmonton. The student 
population ranges from 450-500 students with varying socio-economic 
backgrounds. The majority of the students come from homes with average 
socio-economic status. The remainder of the students are either from 


welfare families or from families with above average income. 


2. Teacher: He has 31 years of teaching experience in total and at the 
junior high school level. He taught mathematics option for the last 5 

years. With a total of 10 mathematics courses he feels adequately pre- 
pared to teach mathematics option. It was the teacher's personal choice 


to teach mathematics option. 


3. Type of Program: This program was designed for grade 8 students and 
was considered an enrichment program. Few topics were dealt with during 
the year but they were treated thoroughly and in depth. The emphasis of 
the program was placed on geometry. Some major topics covered were: 
1. Polyhedra 
a, theory 
b. construction 
2. Line designs 
3. String designs 
4- Topology 
5, Mathematical Games and Puzzles 
From the student responses it is evident that the overlap of the 
mathematics option program with the core mathematics program is very mini- 


mal. Students have considerable input in developing activities for the 


option. The teacher provides additional ideas and in general euides the 
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student suggestions within the framework of existing materials, resources, 


and facilities. 


4. Instructional Modes: A new topic was introduced by the teacher to 
the whole class from which individual or group activities followed. 

Group sizes varied considerably depending on the interests and abilities 
of the students. Often the whole class did the same activity with each 
student working by himself. Resource people from the community were also 


used from time to time. 


5. Time Allotment and Program Length: Three forty minute periods per 
week for a full year course were considered sufficient. A full year 
course was also the preferred program length of this teacher. The stu- 


dents, on the other hand, did not fully agree with the time allotment, 


because 60% indicated that they had not enough time per week for the mathe- 


matics option. 


6. Materials and Facilities: No problems with materials and facilities 
were experienced at this school. In fact, this teacher was saying, "we 
have resources to teach almost anything". From the student response it 
appears that there is really not an overabundance of materials and facili- 
ties. Only 40% felt that they had enough, 40% were unsure, and 20% in- 


dicated a lack of materials and facilities. 


7. Class Sizes: Two grade 8 classes of mathematics option were taught 
by this teacher. One class had between 21 and 25 students and the other 


had between 26 and 30 students. 
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8. Objectives of Mathematics Option: This program had two objectives 


in mind. These were: (1) to improve and maintain good attitudes toward 
mathematics and school and (2) to develop creative thinking in mathe- 
matics. 

When the students were asked how clear the teacher's objectives 


were to them, 80% indicated that they understood the objectives. 


9. Student Assignment to Option: An option form, containing all options 
offered at the school, is handed to each student and he is to pick his 
first 6 choices. Every effort is being made to assign each student to 

his first 4 choices. The student responses to the questionnaire revealed 
that 80% of the mathematics option students had chosen to be in the mathe- 
matics option. Only 20% of the students chose it because of their in- 


terest in mathematics. 


10. Attitude of Mathematics Option Students (MO) versus non-Mathematics 


Option Students (NMO): 


The results of these tests at TIME 1 and TIME 2 are shown in 
TABLE 7.04. For all nine concepts there were no significant differences 
at the .05 level between MO students and NMO students at TIME 1. Thus 
the null hypothesis was not rejected for any of the concepts. Likewise 
at TIME 2, no significant differences occurred between the two groups 
for all nine concepts. 

It has been the objective of this teacher's program to improve 
and maintain good attitudes twoard mathematics. From TABLE 7.04 it can 
be seen that a slight improvement of attitudes occured from TIME 1 to 
TIME 2 except for concept three. The least that can be said is that the 


students have maintained their attitudes from TIME 1 to TIME 2, 
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ll. Creativity of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO): 


TABLE 7.05 shows the results of the creativity test which was 
administered at TIME 1 and TIME 2. Although the mean score of the MO 
students is higher than that of the NMO students, the difference, how- 
ever, was not statistically significant. Therefore the hypothesis was 
not rejected at the .05 level. At TIME 2 the MO students had a signifi- 
cantly higher mean score. The null hypothesis was, therefore, rejected. 

The data seem to indicate that the objective to develop 
creative thinking in mathematics has been achieved by this teacher. 

While the NMO students did not improve their score from TIME 1 to TIME 2, 


the MO students did show growth in creative thinking. 


12. Teacher's Recommendations: The following points were made: 

a) That the teacher should be the sole person to determine the 
amount of structure in mathematics option. 

b) That no structure be impdsed by the Department of Education. 

c) That mathematics option be offered already at the upper elementary 
level. 

d) That if mathematics option is used for remedial purposes in core 
mathematics, then no other students should be assigned to the 


same class. 
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SCHOOL THREE 


1. General Comments: This school houses grades 1 to 9 and has 24 


teachers. The 490 students come primarily from middle class families 
and some from families with lower socio-economic status. The school is 
located in the south-east section of Edmonton and is surrounded by old 


but well-established residences. 


2. Teacher: With nine mathematics courses and two curriculum and in- 
struction courses in mathematics he felt adequately prepared to teach 

mathematics option. All of his 12 years teaching experience were spent 
at the junior high school level. He taught mathematics option for five 
years and indicated that he enjoys teaching it despite the fact that he 


was assigned by the principal. 


3. Type of Program: The program was described as a general interest 
course with the following topics being covered: 
1. Polyhedra 
2. Logic 
3. Trigonometry 
4. Slide Rule 
5. Calculator 
6. Exponents 
7. Conditions 
8. Mathematical Games and Puzzles 
9. Tangrams 
10. Curve stitching 
All topics are prescribed to the students by the teacher. A 


certain amount of freedom is allowed within each topic. Students are 
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permitted to choose the parts of interest to them in any given topic. 
According to the students there appears to be substantial over- 

lap of mathematics option content with core mathematics content. The 

inclusion of core mathematics content in mathematics option occurred 

"all of the time" according to 5% of the students. Thirty percent claimed 


that it happened "much of the time", 


4. Instructional Modes: Each activity is preceded by an introduction 
from the teacher. Stud ents then work almost always by themselves or 
in small groups. The responses to the student questionnaire strongly 


support this observation. 


5 Time Allotment and Program Length: Approximately four forty minute 


periods per week were considered sufficient for a whole year course. 
The majority of his students were in agreement with this statement. 
However, as far as the program length was concerned he much rather 


preferred mathematics option to be semestered. 


6. Materials. and Facilities: It was pointed out that his program has’ 
a serious shortage of supplies. He indicated that this shortage was 


due to insufficient funds. 


7. Class Size: The two mathematics option classes had enrolments be- 


tween 26 and 30 students. 


8. Objectives of Mathematics Option: The teacher had two objectives 


in his course. None was expressed in terms of expected student behavior. 
These were: (1) to expose students to mathematics topics of interest to 
them, and (2) to provide an atmosphere in the classroom that permits 


students to study and explore mathematics in a relaxed manner. 
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9. Student Assignment to Option: Two options are assigned to students 
and two options are chosen by students from approximately 10 choices. 
Only 55% of the students were in mathematics option by personal choice 


and 45% chose it because of their interest in mathematics. 


10. Attitude of Mathematics tion Students (MO) versus non-Mathematics 


Option Students (NMO): 

Grades 8 and 9 were tested at this school. The results are 
shown in TABLES 7.06 and 7.07. The data in TABLE 7.06 show that no 
significant differences in mean scores existed for all nine concepts at 
TIME 1 for the two groups. Therefore, the null hypothesis was not re- 
jected. Likewise at TIME 2, none of the scores showed a significant 
difference. It is interesting to note that at TIME 2 the mean score 
of the MO students is, with oneexception, lower than that of the NMO 
students. 

TABLE 7.07 shows the results for grade 9. The mean scores of. 
the MO students and NMO students were not significantly different for 
any concept at TIME 1. At TIME 2, a significant difference was found 
in their attitude toward mathematics. While the MO students showed no 
changes between TIME 1 and TIME 2, the NMO students had a considerable 
drop in mean score from TIME ] to TIME 2. The mean scores for all other 
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concepts showed no significant differences. 
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ll. Creativity of Mathematics Option Students (MO) versus non-Mathematics 


Option Students (NMO) : 


TABLE 7.08 shows the results of the test for grade 8 and 9 at 
TIME 1 and TIME 2. Although the grade 8 mean scores for MO students 
were slightly higher than for NMO students at both times, the differences, 
however, were not significant. 

For grade 9 the situation was the exact reverse. At TIME 1 
and TIME 2, NMO students received higher mean scores. The differences 


were not significant and the null hypothesis was therefore not rejected. 


12. Teacher's Recommendations: Three recommendations were made by this 
teacher. 
a) Mathematics option should continue to be offered in its present 
structure. 
b) The Department of Education should not impose any structure on 
mathematics option. 
c) Students in mathematics option should have a choice as to what 


topics they wish to study. 
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SCHOOL FOUR 


le General Comments: This school is located east of Edmonton in the 
farming community of Vegreville. Grades 7 to 9 are being taught at this 
school with a staff of fourteen teachers. The students come primarily 


from the community itself and from the surrounding area. 


2. Teacher: All of his 10 years teaching experience were spent at the 
junior high school level. He has taught mathematics option for three 
years now and has done so by personal choice. With his 7 courses in 
mathematics and 2 courses in curriculum and instruction in mathematics, 


he feels better than average prepared to teach mathematics option. 


3. Type of Program: This program is strongly business education 
oriented. With the exception of few units, the emphasis is placed on 
business education. The topics are as follows: 
1. Metric System 
2. Merchandizing 
a. Gains 
b. Losses 
3. Banking 
a. Rates 
b. Interest 
¢. Principal 
d. Percentages 
e. Ratios 
f. Related skills (eg. decimals, division, fractions, etc.) 
Only 20% of his students felt that the content of his mathematics 
option program overlaps considerably with the core mathematics program. 
Students also play an active part in structuring the program. 


They suggest many topics and present ideas and the teacher then builds 


activities around these ideas, 
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4. Instructional Modes: In most instances the teacher interacts with 
the whole class. This takes on various forms - class discussions, 
showing a video tape, film or filmstrips and lectures. Often the pro- 
jects are such that small groups are being used. 

From the student responses it can be seen that 60% work by 
themselves and 30% work in small groups. In most cases the whole class 


was involved in the same activity with each student working by himself. 


5- Time Allotment and Program Length: Three forty minute periods per 
week were considered sufficient for a whole year program. In fact, this 
teacher felt that mathematics option should be offered as a full year 
program. Only 20% of his students indicated that they did not have 


enough time per week in the mathematics option. 


6. Materials and Facilities: The only major problem that existed was 

a lack of reference materials for the course. Students did not quite 

see it this way because 90% of them claimed that they always had enough 
materials and facilities for projects in mathematics option. Of course, 
the teacher's and students' opinions on what is sufficient for the course 


is not necessarily congruent. 


7. Class Sizes: More than 30 students were enrolled in his mathematics 
option class. This, no doubt, has considerable influence on the type 


of program and the instructional modes being used. 


8. Objectives of Mathematics Option: Four objectives were to be at- 
tained by this teacher. They are as follows: (1) to increase the ability 


of students to transfer knowledge, (2) to think critically, (3) to im- 


prove the ability in logical thinking and finally (4) to allow students 
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to study topics of their choice. 
It was also indicated by 90% of the students that these objec- 


tives were clear to them. 


9. Student Assignment to Option: The school offers 5 to 7 options from 
which students choose four. The teacher had no input in selecting stu- 

dents for the option. While all students agreed that taking mathematics 
option was their own choice, only 30% chose it because of their interest 


in mathematics. 


10. Attitude of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO) : 


The test results for grade 8 are shown in TABLE 7.09. The data 
at TIME 1 reveal no significant differences between the mean scores of 
the MO group and NMO group for all concepts. However, except for con- 
cept #7 (My Classmates Are), the MO students had a slightly more favor- 
able attitude toward the concepts than the NMO students. 

At TIME 2, significant differences between the means occurred 
for two concepts. The attitude toward mathematics and mathematics home- 
work was significantly better for the MO students. The null hypothesis 


was not rejected for all other concepts. 


ll. Creativity of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO) 


TABLE 7.10 shows that the MO students had a slightly lower mean 
than the NMO students on both occasions. The difference of the means, 
however, was not significant. Both groups did show some growth from TIME 
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12. Teacher's Recommendations: The following recommendations were made 
by this teacher: 

a. Mathematics option should remain unstructured. 

b. The Department of Education should provide a book of ideas 
and suggestions. 

c. There should be more financial assistance for the acquisition 
of resources, materials and supplies. 

d. Mathematics option should be taught in grades eight, nine, 
and high school. 

e. Schools should insist on homogeneous groupings in terms of 


mathematical ability. 
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SCHOOL FIVE 


1. General Comments: This is a junior high school with 40 teachers 
and is located in the city of Grande Prairie. Nearly all of the students 


come from the community. 


2. Teachers: Two teachers were interviewed at this school. Grade nine 
students were taught by a teacher with 9 years of total teaching ex- 
perience and one year in mathematics option. He considers himself 
adequately prepared with 9 mathematics courses and one course in cur- 
riculum and instruction in mathematics. Although the teaching of mathe- 
matics option was not his personal choice, he indicated, however, that 
he did not object too much. 

The other teacher taught mathematics option to grades seven 
and eight. She was assigned by the principal and had no personal choice 
in whether or not to teach mathematics option. She taught for a total 
of 6 years of which she spent 1 year at the junior high school level and 
in mathematics option. With four courses in mathematics and one course 
in curriculum and instruction in mathematics she felt adequately pre- 


pared to teach the option. 


3. Type of Program: The program being offered to grade nine students 
was described to be an enrichment program. Some of the topics were or 
will be part of the core mathematics program. Students had the op- 
portunity to study some of these topics in more depth. Here are some 
of the topics which are part of the program. 

1. Computer 

2. Trigonometry 


3. Probability and Statistics 
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4. Permutations and Combinations 
5. Polyhedra (Theory and Construction) 
6. Bases - Logarithm 
7. Mathematical Games and Puzzles 
The program offered by the other teacher to grades seven and 
eight is also an enrichment program and includes topics such as: 
1. Slide Rule 
2. Creative Construction and Line Designs 
3. -Mathematical Games and Puzzles 
4. Topology 
5. Bases 
6. Probability and Statistics 
7. Problem Solving 
8. Unit on Algebra 
Both teachers allowed some input from students in the program. 
Students suggested topics and ideas but the teachers then made the 
selection from this pool of ideas. 
While the majority of the students described the overlap of 
mathematics option content with core mathematics content as minimal, 


over one-third indicated that there was a substantial overlap of content. 


4.e Instructional Modes: Only minor differences in approach were ob- 
served betweenahhe two teachers. The grade nine teacher preferred to 
introduce each topic which was then followed up by group discussions, 
activities and study. Individual projects were rarely pursuit, however, 
they were permissible. 

The other teacher laid emphasis on group and individual 


activities. Teacher lectures were also used from time to time. 
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Student responses seem to confirm the statements above. While 
more than one-half indicated that they mostly work in small groups, 36% 


said that they worked primarily by themselves. 


5. Time Allotment and Program Length: Both teachers felt that three 
forty minute periods per week would be sufficient for a full year course. 
Seventy percent of the students agreed with this. 

Different opinions were expressed with regard to program length. 
The teacher in grade nine much rather preferred a semestered course, 
while the other teacher would like to see mathematics option offered as 


a full year course only. 


6. Materials and Facilities: Again, the two teachers differed in their 
opinions. No problems were experienced by the teacher teaching grade 
nine. The other teacher pointed at a lack of materials and references 
for mathematics option. 

Also, the student responses seem to suggest all is not well in 
this area. Only about 50% indicated that there were enough materials 
and facilities for projects in mathematics option. The remainder of 
the students was not so sure or else indicated that there was a lack of 


materials and facilities. 


7. Class Sizes: One teacher's class was between 26 and 30 students and 


the other teacher's classes were both over 30 students. 


8. Objectives of Mathematics Option: It was the objective of the grade 


nine teacher to study in-depth those topics in which students have shown 
an interest. 


The objectives of the other teacher were as follows: (1) expose 
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students to different areas of mathematics, and (2) to provide a challenge 
for the mathematically capable students. 

From the responses it is evident that students do understand 
what their teacher is trying to do in mathematics option. Only 13% of 


the students expressed doubt over the teacher's aims and objectives. 


9. Student Assignment to Option: Students may choose two out of the 
four options. It was suggested by the teachers that only about one-half 


of the students select mathematics option by free choice. This is not 
so at all because over 90% of the students indicated that taking mathe- 
matics option was their own free choice. More than 70% chose mathematics 


option out of interest in mathematics. 


10. Attitude of Mathematics Option Students (MO) versus non-Mathematics 


Option Students (NMO): 


TABLE 7.11 shows the test results for grade seven. The data 
reveal no significant differences between the mean scores of the MO group 
and NMO group for all concepts at TIME 1 and TIME 2. Thus the null 
hypothesis was not rejected for any concept. 

TABLE 7.12 contains the test results for grade eight. A sign- 
ificant difference in attitude toward mathematics is shown at TIME 1. 

' However, it is the NMO group which has a significantly better attitude 
toward mathematics than the MO group. At TIME 2 both mean scores for con- 
cept one had fallen below the mean of 50. They are, however, no longer 
Significantly different. Still, the NMO students had a more favorable 
attitude toward mathematics than the MO students. No significant 
differences in mean score occurred between the two groups for all other 


concepts. 
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The grade nine test results may be found in TABLE 7.13. Except 
for concept #5 ("My School"), all other concepts show no significant 
differences in mean score at TIME 1. Mathematics option students do 
have a better attitude toward their school. At TIME 2, concept #1 
("Mathematics") shows a significant difference in mean score in favor 
of the MO group. It should be noted, however, that the scores of both 
groups lie below the mean of 50 for concept #1. The remaining concepts 
at TIME 2 show no significant differences in mean score. The null 
hypothesis was, therefore, not rejected. 

ll. Creativity of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO): 

TABLE 7.14 shows the results of the creativity test for all 
three grades. While the MO group shows a higher mean score for all 
three grades at TIME 1, only the grade 9 MO group performed significantly 
better than the NMO group in grade 9. 

At TIME 2 the data indicate significant differences in grade 
mean for grades seven and nine. In both instances theMO groups produced 
higher mean performances. This was not so for grade eight students. 

Here the NMO students have a slightly higher mean than the MO students. 
The null hypothesis was not rejected for the performance of grade seven 


and eight students at TIME 1 and for grade eight students at TIME 2, 
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12. Teacher's Recommendations: The recommendations of both teachers are 


combined and presented here. They are as follows: 


Ge 


Co 


Greater cooperation and collaboration between the schools with- 
in the system and between the systems should be fostered. 

The Department of Education should establish a bank of ideas 
for mathematics option. 

Restrictions should be placed on class sizes for mathematics 
option. 

Mathematics option should not be used for remedial purposes in 
core mathematics but rather for strong and capable students in 
mathematics. 

Mathematics option should be offered not just in junior high 


school but also in high school. 
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SCHOOL SIX 


1. General Comments: This school is located 40 miles south of Edmonton 
near Millet. Eight teachers are on staff with grades from one to eight. 
The students are bussed in from the surrounding farms and from a nearby 


oil scrubbing plant. 


2. Teacher: He has spent eight of his ten years teaching experience at 
the junior high school level. It was his personal choice to teach mathe- 
matics option for the second year in a row now. The mathematical back- 
ground of this teacher include five mathematics courses and one curriculum 
and instruction course in mathematics. He indicated that he feels in- 
adequately prepared to teach mathematics option because of the lack of 


curriculum and instruction courses in mathematics. 


3. Type of Program: It was described as a general interest course with 
a strong base in business education. The main topics are as follows: 

1. Business mathematics 

2. Consumer education 

3. Probability 

4. Geometry 

Students do help to structure the course by suggesting many 

activities. In general, students are given a choice of topics. Every 
effort is made to have as little content overlap with core mathematics 
as possible. Only about 30% of the students claim that there is a 
substantial overlap of mathematics option content with core mathematics 


content. 


a 


haa 


: " 


i 
i 
i: R 


i 


pi be ‘ 


3 wie 


é j A ri ‘ q é 
ft oR yee? he ris f 


‘ 


| | uth x m7 3 ay ; 
nosnombu ‘to Advoe notte 65 iid " cr (ote sjacamod we iano89 of Ee ; 
itigte of sho mox? Bebstg vad an da atten: Sear 4 bade doLLiM + ' 
yasen 8 mort bas bail ‘witli ber yo dae a ‘ 


‘ f te rue a : 4. ag 
Si nog By 
‘es Grae: wonder 10 ae 


te eoaeliegxe giidoned ereey net sid to digte dregs. aed oH. szedonsT s a) is 
-anitem dosed of edlodo Lenoareq sid eaw JI Level Looros figid, solos ont 

-voad Leotismeddsm of? «won wot @ nt taey basses edt tot noidqo golden ie 

mifvoiwime anc baw SETWCO enisemedten evit sbhulont tedored aidt to bavorg fy 

-ut eles ef dads beteothnl of .eoldemedssm al seaon aoitoutteat bas ’ } ; 

Yo dost edt to sepaped noltqo sols ameddsm dosed of bersqexq eioseupebe y, 

-soltemedsam ot gseiseo nottouitent hes i 


igviw eatso°o paonadal Sexsneq 8 eB bedtioesb sew a1 smaxzo7% to eqyT “ : 
rawollot es ets soigos ahem edT \geldaoube eeentend at eesd siecle os | 

~ goidemadtem weonteu@ «£0 4 

noideoube TemuEnod e i a a : 


yism pitenpaee yd senios odd osuewsse og qted ob siaobuse 
Yrevd .eckged ‘Yo sotarts 5 coviy ers ataobute _ferenea ol opel aa 
80k smrorid am er09 adie gsiteve ton as = -“ i“ ih 
a ak sei ded? mtslo ainetutn od 


Why ut ; if 


_- Ratohantiam on Arh toe i ~—- ne ae 


246 


4. Instructional Modes: The class is divided into groups of 3 to 4 
students. Nearly one-half of the activities are done by these groups 
with the teacher attempting to assist each group. 

The students see the situation somewhat different. 50% re- 
sponded that they worked by themselves and over 30% indicated that they 
worked primarily in small groups. 

Outdoor lab activities were used on many occasions according 


to the teacher. 


5e Time Allotment and Program Length: Four forty-minute periods per 


week were considered sufficient for a full year course. He also in- 
dicated that he preferred a full year program over any other type of 
scheduling. 

Nearly two-thirds of his students appear to be satisfied with 
the present allotment of time for mathematics option. Some 5% were 
undecided and just under 30% felt that the amount of time presently used 


was insufficient. 


6. Materials and Facilities: The availability of resource materials 
was considered the major problem. Students saw it as a problem too. 
Only one-third of the students felt that they always had enough materials 


and facilities for projects in mathematics option. 
7. Class Sizes: Both classes had between 26 and 30 students. 


8. Objectives of Mathematics Option: This teacher had two objectives in 
mind with his program. They were (1) to demonstrate the usefulness of 


mathematics in daily life, and (2) to improve the attitude of students. 
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9. Student Assignment to Option: Students were piven a choice between 
Mathematics option and Fine Arts. All students chose mathematics option 
and they all indicated that it was their own free choice. This might 
have been so but ait must not forget that students only had a choice of 
two options. But, nevertheless, 61% of the students chose mathematics 
option out of interest in mathematics. 
10. Attitude of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO): 

TABLE 7.15 shows the test results for grade seven. The data 
reveal significant differences in mean scores for two concepts - Concept 
#1 ("Mathematics") and Concept #5 ("My School"). The difference of mean 
score of the MO group and NMO group for concept #1 is highly significant 
with the NMO group having a more favorable attitude toward mathematics. 
This is exactly the opposite for Concept #5. It is interesting to note, 
however, that both mean scores are below 50. The null hypothesis was 
rejected for concept #1 and #5. No significant differences existed for 
all the the other concepts at TIME 1. 

At TIME 2 only one concept had significantly different mean 
scores. This was concept #7 ("My Classmates are"). Again, the attitude 
toward classmates was significantly better for the NMO group than for 
the MO group. The null hypothesis was not rejected for all other concepts 
at. TIME 2, 

TABLE 7.16 presents the test results for grade eight. The mean 
scores for the MO group and NMO group were not significantly different 
for any concept at TIME 1 and TIME 2. Therefore, the null hypothesis 


was not rejected for any concept. 
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ll. Creativity of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO) : 


The test results are shown in TABLE 7.17 for both grades at 
TIME 1 and TIME 2, At TIME 1 only the mean scores of grade 8 are sign- 
ificantly different and in favor of the MO group. The grade 7 MO group 
produced a lower mean score than the NMO group at TIME l. 

The performance of the grade 7 MO group changed drastically at 
TIME 2. The MO group shows considerable improvement compared to TIME 1 
while the grade 7 NMO group shows a considerable drop in performance. 
This resulted in a significant difference in mean score for grade 7 and 
the rejection of the null hypothesis. 

The performance of the grade 8 MO students remained almost 

unchanged, while the NMO group showed a slight improvement. This narrowed 

the gap in the mean scores of these two groups. The null hypothesis was 


not rejected for grade 8 at TIME 2. 


12. Teacher's Recommendations: The following recommendations were made: 

a. Class sizes should not exceed 20 students for mathematics 
option. 

b. Increased preparation time should be made available to teachers 
teaching mathematics option. 

c. The Department of Education should not impose any structure 
on mathematics option. 

d. The Department of Education should provide more ideas and 


suggestions to teachers teaching mathematics option. 
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SCHOOL SEVEN 


1. General Comments: This school is located in the community of Hythe. 
It has a staff of fourteen teachers and accommodates grades 7 to 9. The 
students come from the communities of Hythe and Beaverlodge but the 

majority come from the surrounding farms. The socio-economic status of 


the parents is considered average and above average. 


2. Teachers: Three teachers were interviewed at this school. The first 
teacher taught a mathematics option course which was remedial in nature. 
This was by personal choice. With her two mathematics courses and two 
curriculum and instruction courses in mathematics she felt her background 
was sufficient to teach this remedial course to grade seven students. 

She has a total of nine years teaching experience with one year at the 
junior high school level. During that one year she also taught mathe - 
Barca option. 

The second teacher who was interviewed entitled her mathematics 
option course as "Business Mathematics and Everyday Uses". Her teaching 
assignment and choice of course were both the result of personal choice. 
She taught all of her nine years of teaching experience at the junior 
high school level and the last four years in mathematics option. With 
her six mathematics courses and one curriculum and instruction course in 
mathematics she considers herself adequately prepared to teach the mathe- 
matics option. 

The third teacher taught an enrichment course and has done so 
for the last two years. He has been teaching for six years out of eight 
at the junior high school level. His academic background includes seven 
mathematics courses and three curriculum and instruction courses in 


mathematics. He considers himself adequately prepared to teach mathematics 
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option. 


3. Type of Program: Three distinct types of programs were offered at 


this school. 
1. Remedial Program 


a) Whole numbers 

b) Fractions 

c) Percentage 

d) Problem solving 
e) Geometry 

f) Graphing 

g) Mathematics games 


2. Business Mathematics and Everyday Uses 

a) Basic skills (remedial) 

b) Investments 

c) Banking 

d) Insurance 

e) Taxation 

f) Drafting 

g) Surveying 

3. Enrichment 

a) Tangrams 

b) Trigonometry 

ce) Logarithm 

d) Polyhedra 

e) Geometric construction 

f) Mathematics games and puzzles 

From the student responses it appears that the majority of the 
students do have the freedom to choose mathematics option. It is, how- 
ever, interesting to note that only 33% of the mathematics option students 
have chosen it because of their interest in mathematics. 

In none of the three courses are the students allowed to work 
in any area of interest to them. In fact all three teachers do rigidly 
prescribe the content of their course to the students. This does not 


seem to be a serious drawback because 80% of the students indicated that 


mathematics option should continue to be offered the way it.is. Also, 
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80% of the students remarked that they liked their mathematics option 


class. 


4. Instructional Modes: In the remedial class the teacher prescribes 

the activities to students with common problems. This, invariably, 
results in small groups of students or students working by themselves. 

The teacher then tries to interact with each group as long and as 
frequently as she can. In many instances the students seek the assistance 
of other students. These activities are pursuit until the problem areas 
are mastered. It is only then that the students are allowed to choose 

an activity of interest. 

In the business mathematics class the approach is a slightly 
different one. The teacher prepares a pool of activities of varying 
lengths and difficulty level. The students then have a choice to select 
an activity from those prepared in advance by the teacher. Nearly always 
are the activities handled by individual students or by small groups 
of students. 

The enrichment course is handled in a similar manner. The 
teacher states lab activities in various areas and the students may 
then choose from these activities. Individual or small group work is 
allowed. Each activity demands a report which is prepared by the in- 
dividual or small groups. The student responses seem to confirm the 


teachers'’ perception of the instructional modes. 


5 Time Allotment and Program Length: Two to four forty minute periods 


per week were considered sufficient for a full year course. While the 
remedial and business mathematics teachers preferred the course to be 


semestered, the enrichment course teacher expressed indifference and 
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stated that the type of scheduling would have no bearing on the all- 
around success of this course. 

The mathematics option students were asked if they had enough 
time per week and 90% indicated that they had sufficient time for mathe- 


matics option. 


6. Materials and Facilities: There appears to be a lack of resources 
for the remedial course. It was also remarked that a general upgrading 
of all areas was needed. One teacher pointed out that a definite place 
should be assigned exclusively for mathematics option. 

Students were also asked about the sufficiency of materials and 
facilities. Only 50% indicated that they had enough for projects in 


mathematics option. 


7. Class Size: One of the remedial classes had less than 15 students 
and the other had between 21 and 25 students. The business mathematics 
class had between 21 and 25 students and the enrichment class had less 


than 15 students. 


8. Objectives of Mathematics Option: The objectives are listed according 


to the type of course. 


Remedial course: a) to improve computational skills 
b) to improve their attitude towards mathematics 


Business Mathematics and Everyday Uses: 


a) to develop the student's confidence in mathematics 


through the development of basic skills 
b) to demonstrate the need for and usefulness of 
mathematics in everyday life 


c) to kindle the student's interest for further study 


Enrichment Course: 
a) to introduce students to different areas of 
mathematics. 
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The data seem to suggest that the students do understand the 
aims and objectives of their course. Nearly 87% of the students indicated 


that the objectives of their course seem clear to them. 


9. Student Assignment to Option: The teachers indicated that in general 
students have a free choice of options. In some cases it was found to 

be in the best interest of the student to have him/her counselled into 
one of the three types of mathematics option courses. Nearly 77% of the 
students felt that they had a free choice in selecting mathematics option. 


Only 33% chose mathematics option out of interest in mathematics. 


10. Attitude of Mathematics Option Students (MO) versus non-Mathematics 


Option Students (NMO): 

TABLE 7.18 shows the test results for grade seven. No significant 
differences in mean score were found between the MO group and NMO group 
on all nine concepts at TIME 1 and TIME 2. Thus the null hypothesis was 
not rejected for grade seven students at TIME 1 and TIME 2. 

The data for grade eight are shown in TABLE 7.19. Again, there 
were no significant differences in mean score between the MO and NMO 
group on all nine concepts at TIME 1 and TIME 2. The null hypothesis was 
therefore not rejected for grade eight students at TIME 1 and 2. 

TABLE 7.20 shows the results for grade nine students. The data 
reveal a significant difference in mean score for concept #4 ("Taking a 
Math Test is") at TIME 1 and TIME 2. While the NMO group has a significantly 
better attitude toward concept #4 at TIME 1, the MO group has a signifi- 
cantly better attitude toward the same concept at TIME 2, The responses 
to this particular concept might suggest that students were trying to 


produce results that merely please. 
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It is also interesting to note that, with the exception of one 
concept, the NMO group had consistently better mean scores than the MO 
group at TIME 1, This was slightly improved at TIME 2 but the NMO group 


had still better mean scores for five concepts. 


li. Creativity of Mathematics Option Students (MO) versus _non-Mathematics 
Option Students (NMO): 


TABLE 7.21 shows the test results for all three grades at TIME 
1 and TIME 2. The NMO group has a significantly better mean score for 
all three grades at TIME 1. While the MO group had slightly better scores 
at TIME 2, the NMO group showed still higher mean scores for all three 
grades. These differences, however, were not significant at TIME 2. Thus 


the null hypothesis was rejected at TIME 1 but not at TIME 2. 


12. Teacher's Recommendations: The three teachers at this school made 
the following recommendations: 

a) More ideas and suggestions should be made available to teachers 
teaching mathematics option. 

b) Class sizes in mathematics option should not exceed 15 students 
per class. 

c) A math lab containing the necessary resources and equipment for 
mathematics option should be made available to students. The 
emphasis should be placed on providing a rich mathematical 


environment to students. 
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SCHOOL EIGHT 


1. General Comments: This is a twenty-two teacher school and accommo- 
dates grades one to nine. It is located in Southern Alberta in the com- 
munity of Coaldale. Most of the students come from the community and 


their socio-economic background is considered average and above average. 


2. Teacher: This teacher finds mathematics option very interesting and 
more challenging than most core subjects. He has taught for a total of 
six years and mathematics option for the last five. His academic back- 
ground includes nine mathematics courses and two curriculum and instruc- 
tion courses in mathematics. It was his own personal choice to teach 
mathematics option and with his experience and background he feels more 


than adequately prepared to teach it. 


3. Type of Program: It is primarily an enrichment program with special 
emphasis on the following topics. 


1. Geometry 
a. Line designs 
b. String designs 
c. Tangrams 
d. Polyhedra 
e. Creative construction 


2. Number Theory 
3. Algebra (Cryptarithmetic) 
4. Mathematical Games 

a. Krypto 

b. Numo 


c. Ranko 


5. Stock Market 


Every attempt is made to avoid substantial overlap of mathematics 


option content with core mathematics content. This was also confirmed by 
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the students who indicated that the overlap of content occurs only some- 
times (36.7%) or very little of the time (56.7%). Students have also 
considerable input in developing activities for the option. While the 
students provide many suggestions and ideas, the teacher develops activities 
based on these suggestions. All students indicated that they liked this 


course. 


4. Instructional Modes: Small groups or individual students worked most 
frequently on the various activities in this program. Teacher lectures 
were rarely used. The student responses seem to agree with the above 


statements. 


5. Time Allotment and Program Length: It was indicated that three forty 
minute periods per week would be sufficient for a full year course. 
Approximately 97% of the students agreed that this was enough time for 
mathematics option. As far as the program length was concerned, the teacher 


would rather see mathematics option semestered. 


6. Materials and Facilities: According to the teacher there was a lack 
of facilities only. No major problems were experienced with materials and 
resources. When the students were asked about this point, 60% indicated 
that they always had enough, 30% were unsure, and 10% indicated that there 


was a lack of materials and facilities. 


7. Class Sizes: Between 26 and 30 students were enrolled in the mathe- 


matics option classes. 


8. Objectives of Mathematics Option: This program aimed at three objectives. 


1. to create more interest in mathematics 


2. to improve, through an unstructured approach, the basics of 
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mathematics. 
3. to develop the students’ creativity 
The student responses seem to indicate that the majority of 


the students (80%) have understood these objectives. 


9. Student Assignment to Option: The teacher explained that all students 
have the freedom to choose the option courses of their choice. Student 
responses revealed that approximately 93% had chosen mathematics option 
on their own. 63% of these students chose mathematics option because of 
their interest in mathematics. 
10. Attitude of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMOQ): 

The grade 7 test results are shown in TABLE 7.22. Significant 
differences in meah score at the .05 level occurred for four concepts. 
The mean scores of only one of these four concepts ("My Classmates are") 
was in favor of the MO groups. Although the mean scores were not all 
significantly different at TIME 1, the NMO group had a higher mean score 
for seven out of nine concepts. At TIME 2, only concept #2 ("My Math 
Teacher is") produced a significant difference in mean score. This time 
it was in favor of the MO group. In fact, the mean score at TIME 2 for 
the MO group is slightly higher for all but two concepts (3,7). 

The test results for grade 8 are shown in TABLE 7.23. The mean 
scores for concepts #2,3,4,5 and 8 are all in favor of the NMO group, 
but only concepts #3 and 5 produced significant differences at the .05 level. 

Significant differences between mean scores for the two groups 
occurred on three concepts at TIME 2. The mean scores for concept #6 


("My Math Class is") were significantly different in favor of the MO group. 
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Concepts #7 and 9 ("My Classmates are" and "Math Homework is") produced 
also significant differences in mean scores but this time in favor of the 
NMO group. 

TABLE 7.24 shows the test results for grade 9. None of the mean 
scores were significantly different at TIME 1. It is, however, interesting 
to note that the NMO group had higher mean scores for seven out of nine 
concepts. The NMO groups had also higher mean scores for seven concepts 
at TIME 2. Two of these seven mean scores were significantly better than 


those of the MO group. 


11. Creativity of Mathematics Option Students (MO) versus non-Mathematics 


Option Students (NMO): 


TABLE 7.25 shows the test results for all three grades at TIME 1 
and TIME 2. No significant differences in mean score existed for the three 
grades at TIME 1. Thus the null hypothesis was not rejected. A signifi- 
cant difference in mean score for grade seven was produced at TIME 2. The 
mean scores for grade 8 and 9 at TIME 2 were not significantly different 
at the .05 level. 

The data seem to indicate that the teacher was able to develop 
somewhat the creative ability of mathematics option students. While the 
mean scores for the NMO groups remained relatively stable from TIME 1 to 


TIME 2, the MO groups showed considerable growth over the same time period. 


12. Teacher's Recommendations: Three recommendations were made by this 
teacher. 
a. There should be no structure imposed by the Department of 
Education, but more assistance in terms of suggestions and ideas 


should be provided. 
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b) 


c) 


d) 


That each mathematics option teacher prepares one activity for 
mathematics option and submits it to a selected group of people 
who would be responsible for the compilation of these ideas. 
This booklet should then be made available to all mathematics 
option teachers. 

More money should be made available to schools offering mathe- 
matics option. Different classes will not necessarily use the 
same materials thus making it extremely costly for the school to 
acquire adequate mathematics option materials for ten different 
classes. 

Lower student-teacher ratios are essential if the course is to 
become useful. Teachers must also get more opportunity to help 
and participate in individual projects and activities. This type 


of course also requires a great deal of preparation time. 
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SCHOOL NINE 


1. General Comments: This school is located in the City of Medicine 
Hat and has a staff of 45 teachers. It accommodates approximately 850 
students with about 500 students in grades seven to nine and 350 students 
in grades ten to twelve. Nearly all of the students come from families 


with average socio-economic status and income. 


2. Teachers: Two teachers were interviewed at this school. The grade 
seven teacher offered a remedial program in mathematics option. She 
taught this course as a result of personal choice and enjoyed teaching 
it. All of her three years teaching experience were spent at the junior 
high school level. This was her second year in the mathematics option. 
Her academic background included four mathematics courses and one cur- 
riculum and instruction course in mathematics. She considers herself 
adequately prepared to teach this mathematics option course. 

The grade nine teacher did not choose to teach mathematics op- 
tion but rather was assigned by the principal to teach it. He also had 
three years of teaching experience which were all spent at the junior 
high school level. For the last two years now he has taught mathematics 
option. He has taken three mathematics courses but had no curriculum and 
instruction courses in mathematics. Because of this lack of curriculum 
and instruction courses he felt inadequately prepared to teach mathematics 


option. 


3. Type of Program: The grade seven students received a remedial pro- 
gram which dealt with very basic concepts. Some of these are: 
1. Fractions 


2. Decimals 
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3. Percent 
4e Using money etc. 

The topics and activities were totally prescribed by the teacher 
and students had no input in structuring their mathematics option program. 

The grade nine program was considered to be an enrichment course 
allowing the students to pursue in depth topics from the core mathematics 
program. Some of these topics were: 

1. Number system 

ee Polynomials 

3. Exponents 

4. Graphing 

5. Geometry (plane & solid) etc. 

Again, the topics investigated were rigidly prescribed. How- 
ever, particular weaknesses of students were taken into account. The 
extent to which students were allowed to participate in the planning of 
the program was only in as far as identifying problem areas in which they 
needed additional practice. The student responses indicate that both 


programs have substantial overlap of content with core mathematics. 


4. Instructional Modes: The teacher in grade seven emphasised individual 
student work with as much teacher assistance as was possible. 

In grade nine, the teacher tried as often as possible to interact 
with the whole class through discussions and questioning. Lecturing to 
students which then resulted in a discussion on the lecture were also 


used from time to time. 
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5. Time Allotment and Program Length: The grade seven teacher indicated 
that the students required five forty-minute periods per week for the 
whole year. Three forty-minute periods per week were considered suf- 
ficient by the grade nine teacher. Also the students in both grades 
indicated that they had enough time for the mathematics option. Both 


teachers seemed to prefer the semestered mathematics option course. 


6. Materials and Facilities: According to the teachers there were no 
problems with resources, materials and facilities at this school. The 
students responses do not strongly support this judgment. While 65% 
of the students indicated that they always had enough materials and 
facilities for projects in mathematics option, 17% were unsure and 


nearly 18% reported a lack of materials and facilities. 


7. Class Size: Both teachers had classes ranging in size between 15 


and 20 students. 


8. Objectives of Mathematics Option: There was only one objective in 
the grade seven mathematics option -- to improve the students' basic 
mathematical skills. The objectives of the grade nine program were 

a. to increase basic mathematical skills 

b. to develop in students an enquiring attitude in mathematics 

c. to expose students to realistic problems in life and to provide 


them with the opportunity to apply the concepts to these problems 


9. Student Assignment to Option: The teachers indicated that students 
were free to choose all of their options. Many, however, seek the advise 
of the school counsellor when selecting an option. Also over 80% of 


the students indicated that taking the mathematics option was indeed their 
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own free choice. The reasons for choosing mathematics option varied 
greatly among students. Only 35% chose it because of their interest in 


mathematics, 


10. Attitude of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO): 


The test results for grade seven are shown in TABLE 7.26. No 
Significant differences in mean scores existed between the two groups at 
TIME 1. However, the NMO group had a slightly better attitude toward 
five out of nine concepts. At TIME 2 only concept #5 ("My School") 
showed a significant difference in mean score between the two groups. 

The MO group had a significantly better attitude toward their school. 
All other concepts showed no significant difference in mean score. The 
NMO group had again a slightly better attitude toward five out of nine 
concepts at TIME 2. 

TABLE 7.27 shows the test results for arene nine students. Only 
concept #7 ("My Classmates are") produced a significant difference in 
mean score between the MO and NMO group. The NMO group had a significantly 
higher mean score for that concept. Except for concepts #1 and #2, the 
NMO group had a higher mean score for all other concepts at TIME 1. 

At TIME 2 no significant differences existed between the mean 
scores of these two groups. The NMO group, however, had a slightly better 
mean score toward five out of nine concepts. 

11. Creativity of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO): 

The test results are shown in TABLE 7.28. Significant differences 

were found between the MO group and NMO group for grade seven and grade 


nine. The NMO group for grade seven and grade nine had a significantly 
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higher mean at TIME 1 and TIME 2. The null hypothesis was therefore 


rejected for both grades. 


12. Teacher's Recommendations: Three recommendations were made with 
regard to mathematics option. 
a) That the Department of Education does not impose any structure 
on mathematics option. 
b) That a resource center be established which is easily accessible 
to all teachers. 
c) That enrolments per mathematics option class do not exceed 15 


students. 
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SCHOOL TEN 


1. General Comments: This 34 teacher school is located in the town of 
Hinton and accommodates grades eight to twelve. The school has a pop- 
ulation of approximately 650 students with 350 enrolled in junior high. 
All students live in the community or in the very immediate area and they 


come from fairly affluent homes. 


2. Teacher: Mathematics option is taught by this teacher as a result 
of personal choice. He had offered this course in the previous year for 
the first time and now enjoys it more than core mathematics. All of his 
eleven years of teaching experience were spent at the junior high school 
level. With his 4 mathematics courses and 2 curriculum and instruction 
courses in mathematics he feels quite adequately prepared to teach this 


course. 


3. Type of Program: It was described as an enrichment program. The 
topics are to a large extent a continuation of the topics Cn cone 
mathematics. Some of these topics are listed below. 

1. Bases and Numeration Systems 

2. Logarithm 

3. slide Rule 

4. Geometry 

5. Problem Solving - a formal approach 

6. Mathematical Games and Puzzles 

Students participate extensively in structuring this course. 

Discussions and a questionnaire provide plenty of opportunity for students 


to have input. The questionnaire ascertains such information as (1) 
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the students own ability in math as self-evaluated, (2) likes and dis- 
likes in mathematics, (3) the amount of structure in the course, (4) what 
topics and how to deal with them, and (5) the objectives. These re- 
Sponses combined with the teacher's own ideas provide then the framework 
for this course. This thorough groundwork is probably the reason why 
only 20% of the students felt that there was substantial overlap of con- 


tent with core mathematics. 


4. Instructional Modes: The teacher and the students both indicated 
that the small group approach is used most frequently. A combination of 
lecture approach and some audio-visual presentation is also used to a 
large extent. Students also work on individual projects but this is done 


to a far lesser degree. 


5. Time Allotment and Program Length: Two forty-minute periods per 


week were considered for a full year course. His preference, however, 
was that mathematics option be offered on a semester basis. From the 
student responses it appears that students want to spend more time in 
mathematics option. Only 40% indicated that they had sufficient time 


per week, 40% did not have enough time, and 20% were undecided. 


6. Materials and Facilities: While the teacher indicated that there 

were no problems at all, the students seemed to have had some reserva- 
tions. Only 40% of the students said that they always had enough mate- 
rials and facilities for projects in mathematics option. 40% were un- 
decided and 20% indicated a lack of materials and facilities in mathe- 


matics option. 


7. Class Sizes: There were between 26 and 30 students enrolled in his 


mathematics option class. 
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8. Objectives of Mathematics Option: Three objectives were stated by 
this teacher. They were: 
a. To create greater interest in mathematics 
b. To increase the students' level of achievement in the regular 
mathematics program. 
c. To demonstrate the value of mathematics. 
When the students were asked how clear these objectives were to 
them, 80% responded that they clearly understood them and 20% were some- 


what in doubt about their understanding of these objectives. 


9. Student Assignment to Option: The teacher pointed out that all stu- 
dents have the freedom to choose their options. This was confirmed by 
the students. All of the mathematics option students sampled indicated 
that taking mathematics option was their own free choice. However, only 


50% took it because of their interest in mathematics. 


10, Attitude of Mathematics Option Students (MO) versus non-Mathematics 
Option Students (NMO): 


TABLE 7.29 shows the test results. Only concept #3 (Myself) 
produced a significant difference in mean score between the MO group and 
NMO group at TIME 1. The N MO group had a significantly better self- 
concept. At TIME 2 there were four concepts (My Math Teacher Is, Myself, 
My Math Class Is, and My Classmates Are) which produced significant dif- 
ferences in mean score between the two groups. The MO group had a signif- 
icantly better attitude toward their Math Teacher, Themselves, and Their 
Math Class. The NMO group had a significantly better attitude toward 


Their Classmates. 
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11. Creativity of Mathematics Option Students (MO) versus non-Mathematics 


Option Students (NMO) : 


The results in TABLE 7.30 indicate that the NMO group had a 
considerably better mean score than the MO group, but it was not sign- 
ificant at the .05 level. The mean scores at TIME 2 were highly sign- 
ificant in favor of the NMO group. Further examination of the data 
reveals that the MO group gained only 2 points in mean score from TIME 
1 to TIME 2, while the NMO group showed a gain of over 7 points during 


the same time period. 


12. Teacher's Recommendations: The following recommendations were made 


by this teacher: 

a) The Department of Education should impose some structure on 
the mathematics option program. A range of topics should be 
provided from which teachers must choose a certain number for 
inclusion in their mathematics option program. 

b) That mathematics option teachers be given en greater 
opportunity to meet with other teachers for the purpose of 
exchanging ideas and developing new activities. 

c) That mathematics option teachers be provided with a book of 


ideas and suggestions. 
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OCHOOL ELEVEN 


1. General Comments: This school is situated in the town of Rocky 
Mountain House. The 32 teachers offer programs from grade seven to 

twelve. Approximately 450 out of the 750 students attend junior high 

and the remainder is in senior high. Just about one-half of the students 
come from the surrounding rural area and the other one-half come from 

the community itself. The majority of the parents work for oil companies 
and the lumber industry. A small percentage of the parents are farmers. 
Students from all socio-economic levels attend this school. A considerable 


number of students come from broken homes or families on social welfare. 


2. Teachers: Three teachers were interviewed at this school. The 

grade seven teacher taught mathematics option as a result of personal 
choice for the last three years. She spent all of her 7 years teaching 
experience at the junior high school level. Her academic background 
includes only one mathematics course. This is why she feels inadequately 
prepared to teach mathematics option. Her insufficient background makes 
the development of good mathematics option activities very difficult. 

The grade eight teacher taught a total of 7 years of which 6 
years were spent at the junior high school level and 3 years in mathe- 
matics option. It was not her personal choice to teach mathematics 
option, With her one ners course and one curriculum and instruction 
course in mathematics she feels adequately prepared to teach mathematics 
option. 

The grade nine teacher spent all of his 6 years of teaching 


experience at the junior high school level. It was his personal choice 


toteach mathematics option for the last four years. 


- yloall 3 0 ‘nwod add at botendie ai ig at int 
of neves oberg nowt smargeng veMie teams! Se = 2 hve erin ‘ 
digid wobsut baodds siaebuse oe ‘ost ‘Yo 3 bare oa ‘levaabeorgah ers wai i | 
ataebuds edd to Starivosit dueds bat: Agi robane nt at sobaisaet mere ‘i 
mott gm09 ‘ost-en0 terdto edi bas sere fora ‘palingorise edd soe ate i) 
eetnaqnen to rot hone ajaetey ads to gah pl edt stleett <é tauamoo ‘eds 
-eremrs} ers ednersq odd to sgstneoteq IfLeme A eunaubal Teodmat. odd <a 
oldeneblenoo &  »Loorioe padi pnedde afavel olmoaosa-oipoe [fe mort ataobud® 


eretiow [elooe so eeiftmat xo semod astord mort emoo atasbutea to rsdaya 


ect .Lfooioa aldd se hee bointak erew etedosed eorT et nad 
Tanosteq to tivaei s& 28 noktqo ap id smedd am Sguad redoged ‘never ahere | 
ynidosed etsey T ted te {fe ineqe ede -aqney vers teal edd tot solos 
bnvotgwosd olmebaos ‘nel , Level foodoe dgid rolnut, edd $s imesh | 


ylesaupebent afest ede ytw ak elit 98109 bats amedton eno “la eobuloal we 


soxam hewoxgtosd $neiol Ywea! a0 soisqe goidemodiean dosed ‘ot beteqetq 
tiseittib yey aaisividos noligo volJamod an boog 0 inomgoleveb ond 
& Holes to arpey v to fadot 8 jdguet nepoaed tigie age eat 
-oddem ni eteoy € bas Level Looms dgtd molaut edd ts Pon etew ets9y 


aoitamadctam nosed ot eotode Lenoeteq qed tos eaw 31 .moldgo eoltem 
aoivoumtent bos mivettiws eno baw seiu09 aold smedd am ano tad dtiw saoktao 


eoitameddd em compe og afbitile vistaapebe, eleet ona gots smedd emt ak eaisoo 


j as 


B) t 


i 


The mathematical background of this teacher include five mathematics 
courses and one curriculum and instruction course in mathematics. He 
indicated that he feels adequately prepared to teach mathematics option 
but becomes extremely frustrated at the lack of equipment and a proper 


room for mathematics option. 


3. Type of Program: The programs offered to all three grade levels 
are primarily remedial programs with some enrichment. All junior high 
school students are required to take mathematics option which is in 
nearly all cases taught by the regular mathematics teacher. During the 
time allotted for mathematics option the teachers often carry on with 
activities from core mathematics. Only when time permits do students 
engage in mathematics option activities. 

Below are some of the activities in which students engaged 
during mathematics option classes. 


Grade Seven: 1. Basic drills in arithmetic by using games, such as: 
Krypto, Math Match, Prime Drag, etc. 


2. Geometry 


a) Line designs 
b) Geometric constructions 


Grade Eight: 1. Math games and activities to enrich regular math 
2. slide Rule 
3. Geometry 


a) Geo-boards 
b) Geometric constructions 


Grade Nine: 1. Remedial work in regular mathematics 
ae rrovabil ity 
3. Math games and puzzles 
4. Geometry 


5. Stock market 
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In grade seven, students had no input in structuring the option. 
At the grade eight level it was the students' attitude toward an activity 
that determined the depth in which it was pursued. Grade nine students 
were given the opportunity to suggest activities of interest to them 
which were then included in the program. 

From the statements made by the teachers one would suspect 
considerable content overlap with core mathematics. Only 25% of the 
students indicated that it was substantial and 55% indicated that it 


occurred only sometimes. 


4. Instructional Modes: There was little variation in approach between 
the three teachers. At the grade seven and eight level the students were 
given many activity sheets or workbooks on which each student worked 
individually. Classes were divided into small groups on days when mathe- 
matical games were played or puzzles were solved. 

A similar approach was used at the grade nine level. However, 
in addition to the above approaches the teacher introduced students to 
the research method. Students were exposed to a number of reference books 


in pursuit of finding an answer to the question at hand, 


5. Time Allotment and Program Length: Two forty-minute periods per week 
were considered sufficient by all three teachers for a full year course. 
Close to 60% of the students agreed to that, but the other students were 
either undecided or else they disagreed. While the grade seven teacher 
suggested semestering would be best for mathematics option, the grade 


eight and nine teachers preferred it to be a full-year course. 


6, Materials and Facilities: The grade seven teacher expressed a lack 


of materials for mathematics option. There were no problems at all for 
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the grade eight program. The most severe problem in grade nine was the 
lack of a proper room and equipment. 

Only about 40% of the students felt that they always had 
enough materials and facilities for projects in mathematics option. 
All others either indicated a lack of materials and facilities or they 


were uncertain. 


7. Class Sizes: The grade seven class had over 30 students enrolled 
in mathematics option. In grade eight and nine there were between 26 


and 30 students per class. 


8. Objectives of Mathematics Option: All three teachers had the ob- 


jective to demonstrate to students that mathematics can be fun. In 
addition, the grade ecight wanted to develop more positive attitudes 


toward mathematics. 


9. Student Assignment to Option: As was said earlier, all junior high 


students were required to take mathematics option. In most cases it was 


the core mathematics teacher who taught mathematics option to the same 
class. Despite the course being compulsory, there were still 17% of 
the students who claimed that it was their own personal choice to take 
mathematics option. Only 31% indicated that they were interested in 


mathematics option. 


10. Attitude of Mathematics Option Students (MO): The absence of NMO 


groups in TABLES 7.31 to 7.34 is due to the fact that all junior high 
school students were enrolled in mathematics option. TABLE 7.31, 7.32, 
and 7.33 show the test results for grade seven,eight, and nine, 


respectively. Although a comparison of mean scores with the NMO group 
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GRADE 7 MEAN EVALUATIVE SCORE FOR MATHEMATICS 
OPTION GROUP (MO) AT TIME 1 AND TIME 2 


(SCHOOL #11) 


qT MEAN SCORE* 

CONCEPT TIME 1 TIME 2 

NUMBER Fa 7s 
1 48.6 49.7 
2 58.1 ASegA 
i) 48.1 479 
4 59 53 L203 
2D: pind | 50. So 
6 s7 36 43.9 
7 51.0 50.2 
g piety) 54.6 
9 BLK) Soo 


* MEAN = 50, STANDARD DEVIATION = 10 


TABLE 7,32 


GRADE 8 MEAN EVALUATIVE SCORE FOR MATHEMATICS 
OPTION GROUP (MO) AT TIME. 1 AND TIME 2 


(SCHOOL # 11) 
MEAN SCORE* 
CONCEPT TIME 1 TIME 2 
NUMBER a i 
ik 49.5 48.9 
2 55.6 sherk 
3 5403 5405 
z 60.3 40.6 
B) pray 58.4 
6 ak 43.2 
7 53.5 51.7 
8 59.4 Rha 
9 59.7 53.1 


* MEAN = 50, STANDARD DEVIATION = 10 
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TABLE 7,33 


GRADE 9 MEAN EVALUATIVE SCORE FOR MATHEMATICS 
OPTION GROUP (MO) AT TIME 1 AND TIME 2 


(SCHOOL # 11) 


i 
Ss nina SSS aS A SOE 


MEAN SCORE* 

ee TIME 1 TIME 2 

NUMBER "KO. rr 
dL 50.2 De ol. 
2 56.0 44 03 
G D2 03 556 
4 5467 46.7 
5) 421 5400 
6 58.6 430 
7 52 3 56.6 
8 520 50.2 
= 494 49.8 


—_————— eee 
* MEAN = 50, STANDARD DEVIATION = 10 


TABLE 7.34 


MEAN SCORES ON CREATIVITY TEST IN MATHEMATICS FOR MATHEMATICS 
OPTION GROUP (MO) AT TIME 1 AND TIME 2 


(SCHOOL # 11) 


ooo ee 
TTT Hh CO08OW0WOwOOHOOOOOSSSSSSSSSSS__e——————z—L ~~ 


ee TIME 1 aes a TIME 2 
MO MO 
Pn aS eT sg iy NOY 2- oe Selo hile Me 
7 12.3 seb 
g 14.9 14.7 
9 18.5 19.3 
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was not possible, it was still considered important to include these 
results in this section. The interested reader might want to compare 
these mean scores with the mean scores of other MO groups from different 


schools. 


ll. Creativity of Mathematics Option Students (MO): The test results 
for all three grades are shown in TABLE 7.34. It is interesting to note 
that the grade seven score at TIME 1 is the highest of all participating 
grade seven groups. At TIME 2 the mean score ranks fourth from the top. 
Similar observations were made for grade eight students. The score of 
14.9 at TIME 1 is the highest of 9 grade eight MO groups. At TIME 2 
it ties with another school for the highest mean score of all participating 
grade eight MO groups. 
There were a total of seven grade nine MO groups from 7 different 
schools. Again, 18.5 was the highest score and only one other school 
had the same score. The performance of the grade nine MO group at TIME 
2 was the highest of all 7 grade nine MO groups participating. 
TABLE 7.34 also reveals that there was very little change in 


mean score from TIME 1 to TIME 2 for all three grades. 


12. Teacher's Recommendations: A number of recommendations were made 
by these three teachers. Some are clearly aiming at the provincial 
level and others more at the school level. They are as follows: 

a) The Department of Education should provide a list of topics to 
be covered at each grade level. 
b) The periods intended for mathematics option should be used 


for remedial purposes or enrichment in regular mathematics. 
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c) 


d) 


e) 


In order to be effective, the enrolments per class in mathematics 
option should not exceed 15 students. 

Mathematics option should be taught in a room where resources, 
materials and equipment are readily available for that purpose. 
Teachers should not be assigned to mathematics option but rather 


selected on a basis of personal choice. 


292 


oe 
“i 


m ay Baie! BY a a) peone. iY ae a ne ON 
BE Rin halla 
2) putogeaplaesay? oad shake erie | 
yan dey tah eee vas ees } a sh a 7 
stEDHOReT etexty got Bh: 00, TApary 
seeoqiuq sods x02 aeons 
ahcw of ) pat nase Kt teenie, ‘alot dei 
sy ond platted ® voadyhe nts 2! . att ee pated 
ext walt wel eS ata goatee ieee ork STE a eqonen mntgi 
ie then fitgnn vibety Bok whee np) una d artes 


» 
Pit 


Tye np 5 a F fest i. 


' a 
° Ve 


O :? wisi ritlocomm © priate ope 4 MNT ae 


its 7 
1 Baye ie Wa7ye ene el Wa mena! lanl Uras : os § 


orn om tdabhe@ 
tS ae 
‘ eve ee ae, -v Mi Liged. ste tet, : 


- 


) ‘ ha Ae vise ae ‘ne supine mit duu? m7 RAE si ail 
IT hy eee 4 aa. wee a er oa ase erat had aan eens 


el Pats Ny) apn ea wea bis my undp te a y 
td) pea ek agi sl ihd) dada i abd vena eine a . 


Jen ae 


on is 1 
Biiree ry nee pee 
otal wa ote ; : 


i‘, e 


CHAPTER VIII 


J UDGMENT 
AND 
SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 


Introduction 


This final chapter is comprised of five major sections. In the 
first section, the investigator passes judgment with regard to the con- 
gruence of observations with intents and observations with standards. A 
summary of the conclusions about the congruence analysis is included in 
section two. The third section contains a summary of the conclusions 
about the contingency analysis. Section four passes judgment with regard 
to the analyses by school (CHAPTER VII). The last section contains the 
recommendations which were based on the conclusions from the previous 


sections and chapters. 


Judgment with Regard to Congruence 


Observations with Intents 


The Mathematics Option Teacher: The observations and intents are only 
moderately congruent. While the teachers appear to be strong in terms of 
teaching experience and mathematics background, there were other important 
intents which were obviously not met. For example, teachers had relatively 
little background in curriculum and instruction courses. This might have 
been a possible reason why teachers find the development of mathematics 
option programs difficult. It was also intended that teachers are know- 


ledgeable with regards to the philosophy, objectives and framework of 
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mathematics option. There is considerable evidence that the whole 
philosophy of mathematics option has been missed by a considerable 

number of teachers. Some use mathematics option for remedial instruction, 
others as time fillers and still others use it as an extension of the 
core mathematics program. 

If one can assume that teachers are capable of assessing their 
own knowledge and ability, then closer attention must be paid to the 
assignment of teachers to mathematics option. Nearly one-half of the 
teachers felt that there were better qualified teachers on staff to teach 


mathematics option. 


The Mathematics Option Student: The findings about the mathematics option 
students seem to point at a lack of congruence between intents and ob- 
servations. Students are not selected on tite basis of strength and 

nearly one-half of the students are not in mathematics option by choice. 
This, undoubtedly, leads to difficulties for both, teachers and students. 
While the teachers find it difficult to cope with such a wide variety of 
interests and abilities, the students often experience increased frustra- 


tion and eventually give up. 


The Nature of the Mathematics Option Curriculum: Four different types of 


programs were offered and only the remedial program, which was offered by 
nearly one-fifth of the teachers, was not consistent with the philosophy 

of the mathematics option. It was also intended that students should be 

given the opportunity to contribute to the selection of learning experi- 

ences. Just over one-half of the teachers provided a chance for student 
input. This can not be considered congruent with the intents. Far 


greater congruence was found between the observed and intended content 
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overlap of mathematics option with core mathematics. 

While it was considered important to utilize resources of the 
community and environment in mathematics option, it was found that these 
were rarely used and then only to a limited intent. 

In general, most teachers have imposed a fairly rigid structure 
on their program, but the majority felt that they provided a program for 
the needs, interests and abilities of most students. The observations 
can be described as moderately congruent with the intents in the area of 


the mathematics option curriculum. 


Materials and Facilities: It was intended to offer mathematics option 
only where resources permit. This meant that the teachers and adminis- 
trators had the responsibility to assess the resources of the school and 
community before offering mathematics option. If it can be assumed that 
the items in the questionnaire, which were being assessed, were of some 
importance in the various programs throughout Alberta, then they received 
rather low ratings by the teachers. This would clearly point to an in- 


congruence between intents and observations. 


Instructional Activities: It was intended to emphasize individualized 
instruction, library research, math-lab experiments and field trips, 
depending upon the nature and the object of the learning experience. 
Teacher responses indicated that paper-pencil activities in 
the form of worksheets were by far the most dominating in the mathematics 
option class. Individual projects and class discussions ranked second 
and third, respectively. 
It would appear that the nature of mathematics option would lend 


itself to a wide variety of teacher-learner: activities, but it may be said 
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that a very limited repertoire of learning activities pervades the 
mathematics option classroom. Thus the intents were not congruent with 


the observations. 


Time Allotment: It was evident from the responses that teachers had 
sufficient time, The majority of the teachers scheduled two to four 
forty minute periods per week for a full year course. This is in total 
agreement with the intents. 

It was also found that most teachers offer mathematics option 
as a full year course. The suggestion to use modular scheduling was 
almost completely ignored. Probably for no other reason than the add- 


itional difficulties it creates in developing a time table. 


General Objectives of Mathematics Option: The intents and observations 
were perfectly congruent with regard to the development of positive 
attitudes. The other intended objectives were far from being congruent 


with the observations. 


Effects of the Program on the Teachers: The implementation of the mathe- 
matics option program intended to allow teachers to innovate and develop 
their own programs. This, in turn, was to improve the level of satisfaction 
among teachers who were, up to now, only teaching according to a pre- 
scribed course outline. 

The observations revealed that teachers were involved in all 
kinds of planning for the option at the local level. While the majority 
of the teachers wished to cintinue to develop their own programs, there 
was, however, an increased demand to receive more assistance in terms of 
ideas and suggestions. It must further be noted that enrollments in 


mathematics option were too high and teachers received little preparation 
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and planning time. In addition, a large number of students did not want 
mathematics option nor did they have any interest in mathematics. Despite 
the observations, teachers indicated that mathematics option had achieved 


an adequate level of satisfaction among them. 


Observations with Standards 


The Mathematics Option Teacher: The degree of congruence of observations 
with standards was examined in four different areas. The observed teaching 
experience for mathematics option teachers was adequate. More than 90% 

of the teachers met the established standard. The majority of the teachers 
also met the standard for the mathematics background. In fact, a con- 
siderable number of teachers had a mathematics background better than the 
established standard. Slightly over 80% of the teachers also met the 
standard for curriculum and instruction courses. The observed assignment 
procedures and the standard for assigning teachers were highly incongruent. 
Teachersindicated that they wished to teach mathematics option on a 
voluntary basis. The method of teacher/principal consultation whereby 
training in mathematics and teaching experience in junior high would be 


taken into account, was also acceptable to teachers. 


The Mathematics Option Student: The observations and standards were not 
congruent in the area of student selection for mathematics option. Only 
52% of the teachers indicated that it was the students' personal choice 
to select mathematics option. Nearly 80% felt that it should be the 
students' own choice. 

It was also not surprising that the majority of the teachers 


taught heterogeneous classes with respect to mathematical ability. 
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This, no doubt, is directly related to the inadequate assignment pro- 

cedures of students to mathematics option. While homogeneous grouping 
is not always feasible at the school level, it is important that more 

attention is being paid to this incongruence in the future. 

Over 80% of the teachers felt that mathematics option students 
should have a positive attitude toward mathematics. The observations are 
far from being congruent with the standards. Less than 30% of the 
teachers indicated that their students had a positive attitude toward 
mathematics. It was evident that most classes consisted of students with 
a wide range of abilities in and attitudes toward mathematics. The 
standard set by teachers was that mathematics option students have a 
better attitude toward mathematics, have greater ability and are more 
creative in mathematics than non-mathematics option students. Again, 
the observations were not congruent with these standards. The claim,that 
there were no differences in attitude and ability between mathematics 
option students and non-mathematics option students, was made by nearly 
40% of the teachers. 

Complete agreement between observations and standards was found 
with regard to the grade level at which mathematics option should be 
taught. Teachers do teach it and prefer it to be taught in grade seven, 


eight, and nine. 


The Nature of the Mathematics Option Curriculum: Six questions were 


raised with regard to the nature of the mathematics option curriculum. 
They dealt with (1) the types of mathematics option programs, (2) the 
extent to which students contribute to the selection of curricular content 


in mathematics option, (3) the ways students help to structure the mathe- 
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matics option program, (4) the amount of overlap of mathematics option 
content with core mathematics content, (5) the extent to which resources 
of the community and environment are included to demonstrate applications 
of mathematics, and (6) the extent to which the mathematics option pro- 
gram in Alberta should be structured. 

The observed types of mathematics option programs and the stan- 
dards were significantly different. This incongruence was due to the 
fact that teachers would have liked to see remedial courses deemphasized 
and courses that provided for individual interests and abilities emphasized 
in the mathematics option classroom. 

The observations with regard to the extent to which students 
contributed to the selection of curricular content in mathematics option 
were significantly different from the standards. The standards seem to 
suggest that teachers recognize the importance of student participation 
in content development for the option. The observations, however, were 
far from being satisfactory. 

The observations, with regard to how students helped to structure 
the mathematics option program, were also incongruent with the standards. 
Teachers wanted greater emphasis be placed on the method whereby the 
student's own suggestions should be used to plan an individual program 
for that student. The standards also indicated that fewer teachers than 
observed should have the attitude that the lack of background does not 
permit students to help. 

The standard for content overlap of mathematics option with core 
mathematics was stated to be at most moderate. While most teachers had 
met the standard, the observations were still incongruent with the 


standard. There is all indication that, no matter what teachers observed 
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the overlap to be, the trend is to have moderate or as little content 
overlap as possible. 

Resources from the community and environment should play an 
important role in mathematics option. But, again, the observations and 
standards were not congruent. Teachers strongly suggested that community 
resources should be frequently used in mathematics option, but the ob- 
servations indicated that few teachers use these only sometimes. 

The last question dealt with the extent to which the mathematics 
option program should be structured. At the time mathematics option is 
completely unstructured. This means, that there is no prescribed text- 
book, program of studies or curriculum guide. The programs in the various 
schools are developed at the local level to suit that specific situation. 
The majority of the teachers have expressed that they would like mathe- 
matics option to remain unstructured. Teachers, however, would like to 
see more assistance in terms of ideas and suggestions from the Department 


of Education, 


Materials and Facilities: Based on the assumption that the materials and 
facilities as listed in TABLE 5.14, had some relevance in the mathematics 
option programs, then the observations were clearly not congruent with 

the established standards. The standard was that 75% of the responses 

had to be in the "good" and "very good" response categories combined 

for each of the basic items. Not only these basic items, but also all 

other items, which were rated by teachers, fell far below the established 
standard. There is the possibility that the standard was set too high, 

but it can hardly be argued that these items were not relevant. Examination 


of TABLE 4.22 supports this statement. Had the items been irrelevant in 
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the various programs, then the teachers should have rated it one, 
meaning "not desirable to have". 

That all is not well in the area of materials and facilities 
was supported by the mathematics option students in the eleven schools. 
Only approximately 50% of the students indicated that they always had 


sufficient materials and facilities for projects in mathematics option. 


Instructional Activities: Important differences between observations and 
standards occurred for three instructional modes only (See TABLE 5.15). 
Examination of TABLES 4.24 and 4.54 revealed that large differences in 
the percentage responses occurred for each instructional mode. In general, 
it can be said that the most frequently observed modes represent the 
"traditional" approach, while the standard seems to express the teachers! 
desire to use activities that have been recommended. Why are teachers 
using paper-pencil activities to the extent they do? Is it possible that 
large classes, lack of preparation time, lack of material and resources 
make it difficult, if not impossible, to set up math-lab experiments? 
Maybe teachers are handling mathematics option classes as best as they 
can under the circumstances. Since the success or failure of mathematics 
option lies to a large extent in the way it is taught, it is, therefore, 
imperative that a climate be established that allows teachers to use a 


wide variety of learning activities. 


Time Allotment: Three forty minute periods per week for a full year 
course would be sufficient. Most teachers were using 2 to 3 forty minute 
periods and they also felt that this would be sufficient. The mathematics 
option students from the eleven schools were in full agreement with the 


allotment of 3 forty minute periods per week. 
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Most schools offered mathematics option as a full-year course. 
The standard clearly indicated a preference for a semestered course. 
Observations and standards were congruent with regard to time 


allotment, but they were incongruent as far as program length was concerned. 


General Objectives of Mathematics Option: The performance of the mathe- 
matics option students in relation to the non-mathematics option students 
on the attitude test and creativity test are discussed later in this 


chapter. 


Effects of the Program on the Teachers: Five areas were considered that 
might have had an effect on the teachers. The first area dealt with the 
amount of supervision required in mathematics option. Only moderate 
congruence was achieved between observations and standards. It was quite 
reasonable to expect that students work well with little supervision in 
mathematics option classes. This only happens in less than one-half of 
the mathematics option classrooms in Alberta. Some possible reasons for 
this might be the type of program offered, the assignment procedures 
used for students and teachers, class size, teaching strategies and many 
more. 

Student discipline was another area of concern. Here, too, it 
was argued that there should be fewer discipline problems in mathematics 
option than in core subjects. The argument being that if students are 
given the freedom to choose a subject in which they are strong and if 
they are allowed to contribute to the content of the course, then this 
by itself should reduce the possibility of discipline problems in the 
classroom. Again, it should be recognized that there might be more 


factors that influence discipline problems in mathematics option than in 
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core subjects. Observations and standards were fairly congruent. 

It was argued by the investigator that teachers in mathematics 
option require more preparation and planning time than teachers in core 
subjects. The majority of the teachers agreed with this standard and in- 
dicated that they are indeed in need of more preparation and planning time. 
When one considers that the development of the whole program rests on the 
teacher's shoulder, then the request for more time is quite legitimate. 

Another area of concern was the amount of physical and mental 
strain on mathematics option teachers. The standard read that due to the 
intended nature of the mathematics option program, teachers would likely 
experience greater mental and physical strain than teachers teaching core 
subjects. Only 37% of the teachers were of the opinion that this was so. 
Forty-five percent disagreed with this statement and 18% remained neutral. 
Thus, the observations can not be considered congruent with the standard. 

The last area of concern was the enrollment in mthematics option 
classes. 50% of the teachers reported enrollments in excess of 25 stu- 
dents. This is by no means congruent with the established standard of 
25 students per class. In feat. it is reasonable to suspect that these 
high enrollments might have a profound impact on the teacher's instruc- 
tional mode, discipline, the amount of preparation and planning time re- 
quired and the teacher's overall level of satisfaction. 

There were, no doubt, more factors that had an effect on the 
mathematics option teacher but were not included in this study. It must 
be recognized that the evidence on the effect of the program on the 


teachers is very sketchy and provided no conclusive picture. But, what— 
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ever the impacts were on the teachers, the overall effect was positive. 
This was supported by the fact that two-thirds of the teachers expressed 


general satisfaction with the program, 


Summary of Observations 


This summary includes findings with regard to all variables and 
it also contains answers to the educational questions of CHAPTER 1 (See 
CHAPTER I, page 3 and 4, questions 6-16). If a conclusion is the answer 
to a question of CHAPTER I, then the question number is placed in brackets 


at the end of the conclusion. 


The Mathematics Option Teacher 


1. The majority of the mathematics option teachers had at least three 
years of teaching experience at the junior high school level. 
(Question 6) 

2. The majority of the teachers taught mathematics option for at least 
one year. | 

3. Most teachers had an adequate mathematics background. (Question 6) 

4. The majority of the teachers had a limited background in curriculum 
and instruction courses in mathematics. 

5. There are some mathematics option teachers without any mathematics 
background and curriculum and instruction courses in mathematics. 

6. Most teachers are assigned by the principal to teach mathematics 
option. (Question 6) 

7. Most teachers felt they were adequately prepared to teach mathematics 
option. 


8. The majority of the mathematics option teachers found curriculum 
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development in mathematics option difficult. (Question 14) 

Nearly one-half of the teachers felt that there were better qualified 
teachers on staff to teach the mathematics option. 

The majority of the teachers wanted mathematics option to remain un- 
structured with respect to the Department of Education course outline. 
More assistance in terms of ideas and suggestions was requested. 


(Question 14) 


The Mathematics Option Student 


Just slightly over one-half of the teachers indicated that students 
had a personal choice in selecting mathematics option. (Question 7) 
Most mathematics option students are not selected on the basis of 
strength in mathematics. (Question 7) 

Less than one-half of the mathematics option students chose mathe- 
matics option out of interest in mathematics. 

The majority of the mathematics option classes were heterogeneous 
with respect to mathematical ability. 

Nearly one-half of the mathematics option classes consisted of stu- 
dents with wide ranging abilities, interests and attitudes. 

A large number of teachers felt that there were no differences between 
mathematics option students and non-mathematics option students in 
terms of ability and attitude toward mathematics. (Question 7) 

From the observations it appeared that most schools had no criteria 
in selecting students for the mathematics option. (Question 7) 

Most mathematics option students from the eleven schools liked their 


mathematics option program. (Question 15) 
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The Nature of the Mathematics Option Curriculum 


The majority of the teachers offered programs consistent with the 
intents of mathematics option. (Question 16) 

More than one-half of the teachers permitted students'input in 
structuring the mathematics option program. (Question 8) 

Teacher and student suggestions provided a pool of activities from 
which a program was developed for the individual or the whole class. 
(Question 9) 

There was little overlap of mathematics option content with core 
mathematics content for the majority of the teachers. (Question 16) 
Limited use was made of the resources from the community and environ- 
ment. (Question 16) 

The majority of the teachers were able to provide programs for the 
needs, interest, and abilities of most students. (Question 16) 
Teachers provided a fairly rigid mathematics option program. Students 
were not always given the opportunity to wrk in areas of interest 

to them. (Question 15) 

i ee responsible to develop a curriculum for the mathematics 
option. (Question 14) 

Most students wanted mathematics option to continue in its present 


form. (Question 15) 


Materials and Facilities 
There was a lack of references and materials for many topics included 
in the mathematics option curriculum. (Question 10) 
There was a lack of proper facilities where workshops, experiments and 


other mathematics option activities could be pursued. (Question 10) 
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Instructional Activities 
Teachers have retained the "Traditional" modes with only few new 
orientations. (Question 11) 
Many useful instructional activities were completely deemphasized. 


(Question 11) 


Time Allotment 
Mathematics option received sufficient time. Most teachers scheduled 
three forty minute periods per week for a full-year course. (Question 12) 
Most mathematics option programs were scheduled for a full year. 


(Question 12) 


General Objectives of Mathematics Option 


Teachers found the development of more positive attitudes toward 
mathematics the most important objective in this course. (Question 13) 
To develop creative thinking in mathematics and the students' con- 
fidence in their ability ranked second and third, respectively. 
(Question 13) 


(See TABLE 4.31 for the rank order of objectives) 


Effect of the Program on the Teachers 


Teachers had the freedom to innovate and develop their own program. 
(Question 14) 

A considerable number of students did not work as well as expected in 
mathematics option. (Question 14) 

There were no more discipline problems in mathematics option than 
there were in core subjects. (Question 14) 

Teachers did require more preparation and planning time in mathematics 


option. (Question 14) 
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A large number of teachers experienced more physical and mental strain 
in mathematics option than in core subjects. (Question 14) 

The enrollments were too high in mathematics option classes. One- 

half of the classroooms had enrollments in excess of 25 students. 
Teachers in mathematics option expressed general satisfaction with 


the program. (Question 14) 


Summary of Conclusions of Contingency Analysis 
In CHAPTER V1, eight null hypotheses were tested which reflected 


the educational questions of CHAPTER 1 (See CHAPTER 1, page 3, questions 


1-5). Each question is stated below and followed by the conclusions. 


Question 1 


Is the professional and academic background of the 
mathematics option teacher related to the level of 
satisfaction in teaching the mathematics option? 


Conclusions 
Teachers with more teaching experience at the junior high school level 
did not experience an increase in the level of satisfaction in 
teaching mathematics option. 
Teachers did not increase their level of satisfaction in mathematics 
option by teaching it from year to year. 
The number of mathematics courses had no impact on the teacher's level 
of satisfaction in mathematics option. 
An increase in the number of curriculum and instruction courses in 
mathematics had the tendency to increase the teacher's level of 


satisfaction in mathematics option. 
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Question 2 
Is there any relationship between the mathematics back- 
ground of the mathematics option teachers and their 
assignment to teach the mathematics option? 
Conclusions 
The mathematics background of the teacher is a determining factor 
in assigning him/her to teach mathematics option. 
The absence of a mathematics background make teaching experience at 
the junior high schsol level the determining factor in assigning 


him/her to teach mathematics option. 


Question 3 
What is the relationship between the professional and 
academic background and the ability to develop a cur- 
riculum in the mathematics option? 
Conclusions 
Experienced teachers at the junior high school level do not find the 
development of a curriculum in mathematics less difficult than in- 
experienced teachers. 
Teachers with teaching experience in mathematics option do not find 
the development of a curriculum in mathematics option less difficult 
than teachers with no experience in teaching mathematics option. 
An increase in the number of mathematics courses had no bearing on 
how teachers judged their difficulties in developing a mathematics 
option curriculum. 
An increase in the number of curriculum and instruction courses had 
no bearing on how eer judged their difficulties in developing 


a mathematics option curriculum. 
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Question 4 
Is there any relationship between the professional and 
academic background and the amount of overlap of the 
mathematics option program and the core mathematics pro- 
gram? 
Conclusions 
An increase in teaching experience at the junior high school level 
did not reduce the amount of content overlap of mathematics option 
with core mathematics. 
An increase in teaching experience in mathematics option did not 
reduce the amount of content overlap of mathematics option with core 
mathematics. 
An increase in the number of mathematics courses did not reduce the 
amount of content overlap of mathematics option with core mathematics. 
An increase in the number of curriculum and instruction courses in 


mathematics did reduce the amount of content overlap of mathematics 


option with core mathematics. 


Question 5 


Is the ability to develop a curriculum in mathematics 
option related to the amount of structure that should 
be imposed on the mathematics option program by the 
Department of Education? 
Conclusion 
The teacher's level of ability to develop a curriculum in mathematics 


option had no bearing on the amount of structure that he/she wished 


imposed on the mathematics option program. 
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Judgment with respect to Analysis by School 


In this section, the investigator passes judgment with respect 
to the findings of the analyses by schoo] (CHAPTER VII). Judgment is 
passed for all schools collectively and covers all aspects which were 
included in Chapter VII. In order to be consistent with Chapter VII, 


it was decided to use the same sequence of presentation. 


Teachers: The teaching experience of mathematics option teachers varied 
considerably. Teachers had from three to thirty-one years of teaching 
experience. In all eleven schools, the teachers had at least one year 

of teaching experience in mathematics option. While most teachers taught 
mathematics option as a result of personal choice, five teachers were 
assigned by the principal to teach the course. The academic background 
of the teachers was, in general, adequate but some teachers should con- 


sider taking additional mathematics and curriculum and instruction courses. 


Type ¢@ Program: Most teachers offered an enrichment or general interest 
course. Both types are acceptable to the philosophy of mathematics 

option. In some schools, however, the course was used for remedial pur- 
poses or students received additional instruction in core mathematics 
during that time. Schools, which offered these two types of courses, 

have obviously missed the philosophy of mathematics option. It was also 
observed that students in these remedial classes had no input in developing 
activities for the option. There was also complete overlap of content 


of core mathematics with mathematics option. 


Instructional Modes: Every effort was made to individualize the program 


or have students work at least in small groups. This was often difficult 
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because of excessive enrollments. The best, students could hope for, 
were worksheets or other pencil and paper activities. These were easily 
prepared and demanded little of the teachers' time. Thus, basically 

the lessons began with an introduction by the teacher which were then 
followed by activities. This was a very common mode of instruction and 
it is perhaps the best one can expect under the circumstances. Instruct- 
ional modes, such as math-lab experiments, library research, field trips, 
resource persons from community, and individual projects have been used 


far less than was intended. 


Time Allotment and Program Length: Nearly all teachers offered mathematics 
option as a full-year course. The majority of the teachers, however, 
preferred the course to be semestered. The time allotted to mathematics 
option ranged between 2 and 4 forty-minute periods per week for a full- 
year course. Teachers and students in these eleven schools felt, that 


they had sufficient time. 


Materials and Facilities: Nine of the eleven schools visited encountered 
problems with materials, resources, supplies, and facilities. In some 
schools materials and references were in very short supply. In other 
schools the teachers noted a shortage of equipment which affected their 
program, One teacher indicated that there was a definite upgrading of 
resources necessary in his school. In one school, the teachers found 
that the lack of space for mathematics option had a serious effect on their 
program. 

More than one-half of the teachers interviewed remarked that an 
improvement in the area of materials and facilities and greater availability 


of resources and materials would make mathematics option a better course in 
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the future. 

Clearly, the mathematics option program is dependent for its 
success upon the availability of materials and resources of many forms. 
Unless these materials and resources become available to teachers, the 


programs will flounder. 


Class Sizes: Most class sizes were in excess of what might be considered 
acceptable. There were four classes with enrollments from 15 to 20 
students, four classes with 21 to 25 students, twelve classes with 26 to 
30 students and five classes with more than 30 students. 

The most frequent comment that was made by teachers when they 
made suggestions for the future was to reduce class sizes in mathematics 


option. 


Objectives of Mathematics Option: The objectives varied from teacher to 
teacher which depended upon the content and nature of the programs. 
There were, however, a number of teachers with common objectives. The 
most important objectives were: (1) to improve the attitude of students 
toward mathematics, (2) to improve knowledge of basic concepts, (3) to 
develop interest in mathematics by exposing students to different mathe- 
matics, (4) to develop the students' mathematical creativity, and (5) 

to demonstrate the usefulness of mathematics in daily life. 

The teachers, who responded to the questionnaire, found the 
improvement of the students' attitude toward mathematics also of utmost 
importance. If attitude development is to play such an important role 
in mathematics option, then teachers must become more aware of ways to 


maintain good attitudes and to improve some existing attitudes. 
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Student Assignment to Option: In seven out of the eleven schools the 
students chose mathematics option as a result of personal choice. Three 
schools had some restrictions in that students had only a choice of two 
or three options. The other options were compulsory. In one school 
there was no choice at all. All students had to take mathematics option 
and in most cases the students were taught by their core mathematics 
teacher. While it is not desirable to simply place students into mathe- 
matics option, the ability to choose, however, depends very much upon 
the size of the school. 

Much can be done to give students a choice, but some teachers 
must be, first of all, convinced of the desirability of an option pro- 
gram based on the students' needs and interests. 

Judging on the basis of these eleven schools, it must be said 
that most schools tried to give students full freedom of choice of selec- 
ting mathematics option. In some schools there was an intensive coun- 


selling program which assisted students in selecting options. 


Attitude of Mathematics tion Students (MO) versus non-Mathematics (NMO) 
Option Students: 


The performance of the NMO group was used as a standard to which 
the performance of the MO group was compared (See CHAPTER VII). It is 
the purpose of this section to pass judgment on how well the standards 


were met by the MO group. The discussion is presented by school. 


SCHOOL ONE: MO students in grade seven seem to have met the standard at 
TIME 1 and TIME 2. In fact the attitude toward concept #1 (Mathematics) 


at TIME 2 was significantly better for the MO students. MO students in 


grade eight seemed to be slightly below the standard. Their attitude toward 
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mathematics at TIME 1 is significantly below the standard. Likewise at 
TIME 2 where the attitude of MO students toward concept #3 (Myself) is 
significantly below the performance of the NMO group. There are a number 
of concepts at TIME 1 and TIME 2 for grade eight which show a score 


slightly below the standard. 


SCHOOL TWO: The performance of the grade eight MO students was not 
different from the NMO students and therefore it met the standard for all 


nine concepts at TIME 1 and TIME 2, 


SCHOOL THREE: No significant differences existed for grade eight students 
at TIME 1 and TIME 2. But, it is interesting to note, that the mean score 
for MO students was slightly below that of the NMO students for eight 
concepts at TIME 2, However, the standard was met by MO students at 
both times. 

Grade nine MO students had also met the standard at TIME 1 and 
TIME 2. At TIME 2 they showed a significantly better attitude toward 


mathematics than the NMO group. 


SCHOOL FOUR: The grade eight MO students met the standard at both times 
and at TIME 2 they showed a significantly better attitude toward mathe- 
matics (Concept #1) and mathematics homework (Concept #9) than the NMO 


students. 


SCHOOL FIVE: The performance of the grade seven MO students matched 
that of the NMO students very well at both times. No significant 
difference were observed on any concept at TIME 1 and TIME 2, 

MO students in grade eight were slightly below the standard. 


At TIME 1, their attitude toward mathematics (Concept #1) was significantly 
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below the standard. While the differences in mean score were not 
significant at TIME 2, the score of the MO students was slightly below 


that of the NMO students for seven concepts. 


Grade nine MO students had met the standard at TIME 1] and TIME 2. 


In fact, their attitude toward "My School" (Concept #5) at TIME 1 and 
"Mathematics" (Concept #1) at TIME 2 was significantly better than the 


standard. 


SCHOOL SIX: The attitudes of the MO students and NMO students were 
fairly evenly matched at TIME 1. While the attitude of MO students 
toward mathematics (Concept #1) was significantly below the standard 
at TIME 1, the attitude of MO students toward "My School" (Concept #5) 
was significantly above the standard at TIME 1. A111 other concepts 
showed no significant difference in mean score. At TIME 2, the attitude 
of the MO students is slightly below the standard. First of all, the 
MO students have a slightly lower mean score for 6 concepts and for 
concept #7 (My Classmates are) the mean score is significantly below the 
standard. 

The MO students in grade eight met the standard at TIME 1 and 2. 
No significant difference occurred at both times. However, the mean 
scores of the MO students were slightly below those of the NMO students 


for 6 concepts at TIME 2, 


SCHOOL SEVEN: There were no significant differences in mean score at 
the grade seven level. Thus, grade seven MO students met the standard 
at TIME 1 and TIME 2, 

Also grade eight MO students had met the standard at both times. 


There is, however, the tendency for the MO scores to be slightly below 
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the NMO scores. 

MO students in grade nine did not meet the standard at TIME l. 
Not only were the MO scores slightly below the NMO scores for 8 concepts, 
but the attitude of the MO students was also significantly below the 
standard for concept #4 (Taking a Math Test is). At TIME 2, the MO 
students had shown considerable improvement in attitude. In fact, the 
attitude of MO students toward concept #4 was significantly better than 
the standard. There were no other significant differences in mean score 


at TIME 2. 


SCHOOL EIGHT: Grade seven MO students did not meet the standard at TIME 1. 
The mean score for MO students was significantly below the standard for 
three concepts. They were concept #2 (My Math Teacher is), concept #5 

(My School), and concept #8 (My Math Textbook is). In addition to this, 
MO students had a slightly lower score on four more concepts. Only 

toward concept #7 (My Classmates are) did the MO students have a signifi- 
cantly better attitude than NMO students. 

The performance of the grade seven MO students at TIME 2 did 
meet the standard. MO students even showed a significantly better at- 
titude toward concept #2 (My Math Teacher is) than NMO students. 

The performance of the grade eight MO students were below the 
standard at TIME 1 and TIME 2. MO students scored significantly lower 
than NMO students on concept #3 (Myself) and concept #5 (My Scjool). 

At BIME 2, the concepts were #7 (My Classmates are) and #9 (Math Homework is). 

Grade eight MO students only had a better attitude toward concept 
#6 (My Math Class is) at TIME 2, 

Although there were no significant differences at TIME 1 for 


grade nine, there was the tendency, however, for the MO students to be 
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slightly below the standard. At TIME 2, grade nine MO students were 
clearly below the standard. Their attitude was significantly below the 
standard for concept #1 (Mathematics) and concept #8 (My Math Textbook 


is). 


SCHOOL NINE: There occurred no significant differences in mean scores 
for grade seven students at TIME 1. At TIME 2, MO students had a sig- 
nificantly better attitude toward concept #5 (My School). Grade seven 
MO students have at most met the standard at TIME 2, 

Grade nine MO students did not meet the standard at TIME l. 
Their attitude toward concept #7 (My Classmates are) was significantly 
below the standard. The mean scores of MO students were also slightly 
below the mean scores of NMO students for 6 concepts. 

No significant differences were found at TIME 2. The MO stu- 


dents met the standard at that time. 


SCHOOL TEN: The MO students in grade nine did not meet the standard at 
TIME 1. The attitude toward concept #3 (Myself) was significantly below 
the standard. The mean score of MO students for four more concepts was 
only slightly below the standard. 

The attitude of MO students at TIME 2 was significantly better 
for 3 concepts. These were concept #2 (My Math Teacher is), concept #3 
(Myself), and concept #6 (My Math Class is). The attitude was signifi- 
cantly below only toward concept #7 (My Classmates are). In general, 


MO students had met the standard at TIME 2, 
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SCHOOL ELEVEN: All students had to take mathematics option at this 
school. A comparison of MO students with NMO students was, therefore, 
not possible. The interested reader might want to compare the perform- 
ance of MO students at this school with the performance of MO students 


at other schools. 


If one can assume that the performance of the non-mathematics 
option students was a fair standard, then the conclusion is that most 
mathematics option classes have merely met the standard but not exceeded 
it. In fact, more than one quarter of the classes tested fell below the 
standard. When mathematics option students have an attitude toward mathe- 
matics and related concepts inferior to that of non-mathematics option 
students, then schools had better be prepared to examine all relevant 
factors. The assignment procedure of students, student characteristics, 
the teacher, the nature of the program and the instructional activities 


are only a few variables that might be examined. 


Creativity of Mathematics Option Students (MO) versus non—Mathematics 
Option Students (NMO) : 


The performance of the NMO groups in schools were used as a 
standard to which the performance of the MO groups were compared (See 
CHAPTER VII). A significant difference in mean score at the .05 level 
was either below or above the standard as expressed by the performance of 


the NMO group. The discussion is presented by school. 


SCHOOL ONE: Grade seven MO students met the standard at TIME 1 and TIME 2, 
In fact, their scores were slightly above the standard at both times. 
Grade eight MO students had also met the standard at TIME 1 and 2. 


Their scores, however, were slightly below the scores of the NMO group. 


319 


wtoteredt ,eew stnshuds OMI ait tw, wita@bade OM to soetzeqmos A .fooroe = 
Camro'treq edt stegmop ot tnaw ddgim tebser betgertodat ed? .efdtevog gon as 
sineherda OM to eonearrotieq edd détw foodoe atid te einebuta OM to eone 


b -efooron testo oe 


<= 


Lf rieiiveate no bay mood? st’ 20086 
soldameddam-non eid to Sdsaiarericon: bel? sted? smear 220 eno 3 sana 
goom tedt af noteutonos ods aens .pishasse tial 8 BBW adasbuda aobtgo 
bebesoxe von gud brebaste edd tem yLotem ates near lo oligo aotd amend eat 
odd woled {fet bateet geegslo edd Yo todtayp eno neds etom ,gost al tt 
-odjem brevet ebytiita ae eved adnobuts soldqo solidsmonian ned - brebiste 
notiqo 2oltamedtemaon to edt of toitetat sdqeonoo besater bas sold sm 
duevefor Lis ealemxe ot betagetga ed tetsed Dad eloofoe aedd catnobude: 
,eolteaixedoatsds taghuta etnohude to siushsootg tnegagless enT. e103 82 


esitivigos feaotdoriwent eds fos maigotg edt to smdaa edd ,tedosed edt 


sbeontmaxe od drigim deds esfdsitsay wet 8 Yao ex8 


2 ae beay ovew aloodos at aquot, OM ait Yo esasetotieq edt 
002) bereqmo> roy aquony OM odd to eoatetoaeg odd doldy of brabdede 
Level 20. odd a @tope asem ai eonete¥ith Insoitingte ‘A |. (11v saraaHo 


pos © ti 


‘to eackmotieg wilt xd tienondxe se buabdaft nid oveds 20 woled seats © 26w id 
acai nodnet Jah nolnavooih oft ewok | 


i er Y ee fo tweed eine aes yAsnap vi 


46 Bat bos £ SF tu bnahonse ot Am sight O% coven abet0, :8M0.JOOHDZ 
coamtd nied Js brabaate ody ovode yitdghts erew aeroo8 thedé 3088 at 


Y: V4 


4 tn sa on goon sate tes 8 et 


eer.» 


hh 


320 


SCHOOL TWO: The MO students in grade eight had met the standard both times. 
At TIME 1, the score was only slightly above the standard, but at TIME 2, 


MO group was significantly above. 


SCHOOL THREE: There was no significant difference in mean score between 
the grade eight MO group and NMO group at TIME 1 and TIME 2, The standard 
was met, however, with the MO group having a slightly better score both 
times. 

For grade nine students it was exactly the opposite. While the 
standard was met by the MO group both times, it was, however, slightly 


below the NMO's score. 


SCHOOL FOUR: The standard was met by the grade eight MO group both times. 
The mean score of the MO group was only slightly below the mean score of 


the NMO group. 


SCHOOL FIVE: Grade seven MO students met the standard at TIME 1 and at 
TIME 2 they were significantly above the standard. 

Grade eight MO students met the standard at TIME 1 and 2. While 
the MO group was slightly above the standard at TIME 1, at TIME 2 they 
were below. 

Grade nine MO students performed significantly above the standard 


at TIME 1 and TIME 2. 


SCHOOL SIX: Grade seven MO students met the standard at TIME 1, but their 
score was slightly below it. At TIME 2, the MO group performed significantly 
above the standard. 

Grade eight MO students were significantly above the standard at 


TIME 1, but only slightly above it at TIME 2, 
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SCHOOL SEVEN: Grade seven MO students were significantly below the stan- 
dard at TIME 1. At TIME 2, they were still far below the standard but 
not significantly so. 

Grade eight MO students were significantly below the standard 
at TIME 1 and only slightly below at TIME 2, 

Grade nine MO students performed significantly below the stan- 


dard at TIME 1 and only slightly below at TIME 2. 


SCHOOL EIGHT: Grade seven MO students met the standard at TIME 1 and 
performed significantly above the standard at TIME 2, 

Grade eight MO students met the standard at TIME 1 and TIME 2. 
At TIME 1, the MO group performed slightly below and at TIME 2 slightly 
above the standard. 

Grade nine MO students had a mean score considerably lower than 
the standard at TIME 1, but it was not significantly lower. At TIME 2, 


they had identical mean scores. 


SCHOOL NINE: Grade seven MO students did not meet the standard at 
TIME 1. At TIME 2, they were still far below the standard with p = .06. 
Grade nine MO students performed far below the standard at 


TIME 1 and TIME 2. 


SCHOOL TEN: At TIME 1, grade nine MO students had a mean score below 
the standard, but it was not significantly below. However, at TIME 2 


the performance of the MO group fell significantly below the standard. 


SCHOOL ELEVEN: Comparison of performance within the school was not 
possible since all students had to take mathematics option. But, 


comparison of the scores with other schools revealed that the scores 
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are fairly high. The score of 12.3 for grade seven at TIME 1 was the 
highest score among all participating schools. At TIME 2, the score 
was 12.4 and it ranked fourth from the top. 

Grade eight students had a score of 14.9 at TIME 1 and 14.7 
at TIME 2. At TIME 1 it was the highest score and at TIME 2 it tied 
with another school for the highest score. 

The scores for grade nine students were 18.5 at TIME 1 and 19.3 
at TIME 2, At TIME 1 it tied with another school for the highest score 


and at TIME 2 it was the highest score among all participating schools. 
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Recommendations 


The recommendations that follow were based on the observations 


made in previous sections. Every effort was made to have the preceding 


paragraph provide a link between the recommendations and findings. 


Recommendations Re: The Mathematics Option Teacher 


It was judged that teachers, while they were strong in terms 


of teaching experience and mathematics background, had some problems 


with mathematics option and were basically unprepared to deal with it. 


Hence the following recommendations: 


1. 


Ae 


De 


Ts 


That all relevant groups (Department of Education, School Board, 
Faculties of Education and Teachers' Association) become more deeply 
involved in clarifying the philosophy, objectives and framework of 
mathematics option to teachers. 

That the Faculties of Education offer curriculum and instruction 
courses dealing specifically with mathematics option. 

That the Department of Education, through its Regional offices, pro- 
vide more in-service or professional development work to mathematics 
option teachers. 

That mathematics option teachers in the same district begin to ex- 
change ideas which ultimately result in planning sessions and workshops. 
That mathematics option teachers improve their background in curriculum 
and instruction courses in mathematics. 

That teachers offer to teach mathematics option only if they are 
capable of developing their own program. 


That beginning teachers are not asked to teach mathematics option. 
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Recommendations Re: The Mathematics Option Student 
It was observed that the findings about mathematics option 


students were inconsistent with the original intent of the program. In 
Some cases, students required remedial help in mathematics and in others 
they had a negative attitude toward mathematics. Less than one-half of 
the students were in mathematics option out of interest in mathematics. 
This resulted in the following recommendations: 
1. That the assignment of students to mathematics option be made on 
the basis of strength in mathematics. 
2. That students, where possible, be given the freedom to choose mathe- ~ 
matics, but that counselling be carried out at the same time. 
3. That every attempt be made to group mathematics option students 


homogeneously with respect to mathematical ability. 


Recommendations Re: The Nature of the Mathematics Option Curriculum 


While many teachers offered a program consistent with the intents, 
some had seen a different purpose in mathematics option. Some felt it 
was meant for remedial instruction and others spent the time teaching 
core mathematics. It was also observed that student involvement differed 
considerably throughout the province. Students were not to be excluded 
from planning. But neither were they to be allowed to plan and conduct 
their activities without teacher guidance. Community resources were to 
play an important role in mathematics option but they were only rarely 
used. In light of the findings, the following recommendations were made: 
1. That the mathematics option continues to be offered. 

2. That the mathematics option remains unstructured with respect to 
Department of Education course outline. But that more assistance in 


terms of ideas and suggestions is provided to teachers. 
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3. That mathematics option neither be used for remedial instruction nor 
for teaching core mathematics. 

4. That students be involved in planning learning activities. 

5. That community resources be used maximally in mathematics option. 

6. That every attempt is made to provide programs for the needs, interests, 


and abilities of students. 


Recommendations Re: Materials and Facilities 
Teachers were held responsible to assess the resources of the 
community before offering mathematics option. It was found that mathe- 
matics option was offered in schools which were inadequately prepared in 
terms of materials and facilities. This resulted in the following recom- 
mendations: 
1. That schools with inadequate facilities and insufficient resources 
and materials do not offer mathematics option. 
2. That schools in the same jurisdiction consider interchanging materials 
and resources. 
3. That schools allocate part of their budget to mathematics option. 
3. That more and new materials be developed in mathematics option for 
placement in a central "bank" and that communication devices be 


initiated to inform the teachers about these materials. 


Recommendations Re: Instructional Activities 
The nature of mathematics option lends itself to a wide variety 
of instructional activities. Emphasis was to be placed upon individualized 
instruction, library research, math-lab experiments, and field trips. It 
was found that paper-pencil activities in the form of worksheets were by 


far the major activity. The recommendations are, therefore, as follows: 
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1. That teachers be encouraged, through Local Authority or Regional 
Offices, to strive to achieve a broader repertoire of instructional 
activities in the classroom. 

2. That teachers, whenever possible or applicable, use field trips and/ 
or community resources more frequently. 

3. That the emphasis be placed upon independent study and small group 


work in mathematics option classes. 


Recommendations Re: Time Allotment 

The guidelines with respect to time, was indicated in the Junior- 
Senior High School Handbook, were extremely flexible. Most teachers used 
between two and four forty minute periods per week for a full-year course. 

A large number of teachers offered mathematics option as a full- 
year course. The second most frequent type of schedule was the semestered 
program. All other types of schedule were literally ignored. Based on 
these findings, the following recommendations seemed appropriate. 
1. That no changes occur in the Department of Education guidelines re- 

garding time allotment for B-options. 

2. That, wherever possible, modular scheduling be used in mathematics 


option. 


Recommendations Re: General Objectives of Mathematics Option 


The objectives in each school differed over a wide range. Only 
one objective, the development of more positive attitudes toward mathe- 
matics, was considered important by nearly all teachers. Much emphasis 
was also placed on developing creative thinking in mathematics. This re- 
sulted in the following recommendation: 


1. That teachers make deliberate attempts to develop mathematics option 
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programs in which the emphasis is placed on developing more positive 


attitudes toward and creative thinking in mathematics. 


Recommendations Re: Effect of the Program on the Teacher 


Five areas were examined that might have had a possible effect 
on the teacher. They dealt with the amount of supervision in mathematics 
option, student discipline, planning and preparation time for teachers, 
the amount of physical and mental strain on mathematics option teachers, 
and the enrollment in mathematics option classes. It was found that 
planning and preparation time for teachers and class enrollments were 
the two most crucial issues among teachers. 

Hence the following recommendations: 

1. That teachers teaching mathematics option receive adequate planning 
and preparation time. 

2. That every attempt is being made to maintain small mathematics option 
classes and in particular that these classes do not exceed 25 students 


per class. 


Concluding Thought 


Much information has been presented in this thesis which will 
hopefully result in more effective and satisfying teaching practices 
throughout Alberta. Some of-the findings were based upon fairly concise 
and quantifiable data. Others, however, were conclusions based on 
impressionistic evidence. While many areas were found to be deviating 
from the philosophy and concept of mathematics option, the potential for 


improvement and development, however, are great. 
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APPENDIX B 
Letter to Superintendents, 
Cover Letter for Teacher Questionnaire, 


Follow-up Letter to Teachers 
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Department of Secondary Education 
University of Alberta 

Edmonton, Alberta 

24 April, 1974 


Superintendent of Schools 


Dear 


I am currently working on a Master of Education thesis entitled "An 
Evaluation of the Mathematics B-option in Alberta". This project is 
approved and financially supported by the Department of Education. 


This research project employs a number of instruments of which one 
is a questionnaire for mathematics B-option teachers. 


Two hundred mathematics B-option teachers have been randomly selec- 
ted and some of these teachers teach in your area. 


I wish to seek your permission to approach these teachers in your 
area and ask them to fill in this questionnaire. 


A response is not necessary in the case of your accepting my request. 


If, however, you object, please advise me by mail or phone me collect at 


Thank you for your consideration. 


Yours sincerely, 


Klaus Puhimann 
Department of Secondary Education 
University of Alberta 
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University of Alberta 
Edmonton, Alberta 
April, 1974 


Dear Teacher: 


The mathematics B-option was introduced in Alberta's junior high 
school curriculum in 1969. Since then schools across the province have 
offered this course with varying degrees of success. It is my opinion 
that after almost five years an evaluation should be carried out to as- 
certain some information on the significant aspects in mathematics B-op- 
tion. This questionnaire is an attempt to obtain some information from 
you, the mathematics option teacher. 

The Department of Education has shown considerable interest in this 
study and has given approval and financial assistance to conduct this 
study throughout the province. 

Questionnaires are being mailed to 200 randomly-selected mathematics 
option teachers in Alberta. Your name was obtained from the 1973-74 
Form A card that was submitted by your school to the Department of 
Education. In some cases 2 or 3 teachers have been selected from one 
school and it is hoped that all of you fill in this questionnaire. 

Many of you may not teach mathematics option when you receive this 
questionnaire but it would be appreciated if you would fill in this ques- 
tionnaire making reference to your latest mathematics option teaching 
experience. If you teach (or taught) more than one class in mathematics 
option, select only one for the purpose of answering this questionnaire. 

This survey is anonymous and will not require your name. The design 
of this questionnaire has been chosen for your convenience. Except for 
the last section, all questions can be answered by simply placing a check 
mark (/) before the appropriate answer. 

There are nine sections to this questionnaire. Many questions are 
stated twice. One question asks you to indicate as it is now and the 
other question asks you to indicate how you think it should be. 

After completing the questionnaire, simply return it in the enclosed 
self-addressed envelope as soon as possible. 

If you wish a copy of the results, please write your name and address 
on the bottom of this letter and return it in the white self-addressed 
envelope. 

Again, thank you very much for your participation. 


Yours sincerely 
Klaus Puhlmann 


Department of Secondary Education 
University of Alberta 
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Department of Secondary Education 
University of Alberta 

Edmonton, Alberta 

11 May, 1974 


Dear Teacher: 

In April, I sent you a questionnaire on the mathematics B-options 
in Alberta requesting that you complete and return the questionnaire. 
If you have already done so, I would like to take this opportunity to 
thank you for your participation. To date, the response to this question- 
naire has been excellent. Hopefully the data collected will become a 
basis for future decisions in the mathematics B-option in Alberta. 

If you have not yet had time to complete the survey may I ask you 
to take a few moments to complete it and return same in the self-addressed 
envelope. Remember, if you would like a copy of the results, please 
forward your name and address in the white self-addressed envelope. 


Trusting that I shall hear from you soon. 


Yours sincerely, 


VG ON 


Klaus Puhlmann 


Department of Secondary Education 


University of Alberta 
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DIRECTIONS FOR THE TEACHER (TIME 1) 


Enclosed find two sets of tests: 
1. Attitude test (semantic differential) 
2. Test of creative ability in mathematics. 


Please administer both tests to each group during the month of February: 


Group 1: (Experimental group) 


Students in this group are enrolled in mathematics B-option. 
Please select, at random, 10 students from each of grades 7, 
8 and 9 (total of 30 students) who comprise the experimental 
group. 


Group 2: (Control group) 
Students in this group are not taking mathematics B-option. 


Please select, at random, 10 students from each of grades 7, 
8 and 9 (total of 30 students) who comprise the control group. 


ADMINISTRATION OF TESTS 


Attitude Test: 


1. This test is to be administered first. 

2. Familiarize yourself with the directions on the test. 

It is important that students understand the positions 
on the five-point scale. 

3. Please make students aware that the concepts on top of 
the page differ but the scales for each concept remain 
the same. Some scales may not be useful in describing 
a concept but it is important that the students do not 
omit any of the scales. 

4. Explain the neutral position on the scales (position 3). 

5. Please point out to students that this test has no right 
or wrong answers. 

6. This test has no time limit but students require approx- 
imately 15-20 minutes. 

7. Encourage students to work rapidly but at the same time 
emphasize that it is important to give honest responses. 

8, It is of utmost importance that the information on the 
first page is properly filled in. Notice that the 
student's name is not required on this test. 


Test of Creative Ability in Mathematics: 


1. Directions for administration are on a separate sheet. 
2. Again, it is important that the personal information is 
properly filled in on the first page. This time the 

student is asked for his/her name. 
3. Please point out that the result will not in any way 
effect the student's school record. 
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4. This test is timed with 5 minutes for each part, 
5. Please explain only one part at a time and then have 
students do this part. 


It is possible to administer both tests successively in one period. 


Please fill in the student list and indicate the grade and to which 
group the students belong. 


Please return the following: 
1. The set of written attitude tests. 
2. The set of written creativity tests. 
3. The completed student list. 


Return postage is enclosed in an envelope. An early return would be 

much appreciated, so that computer programming can commence. Should 

you have any questions please phone me collect at 465-5184 (after 5 p.m.) 
Good luck: Thank you. 


Yours sincerely, 


Klaus Puhlmann 
Department of Secondary Education 
University of Alberta. 
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DIRECTIONS FOR THE TEACHER (TIME 2) 


Enclosed find the following: 


Attitude tests (semantic differential) 
Test of creative ability in mathematics (Post-test) 
Questionnaires for students in mathematics option. 


Please administer both tests and the questionnaire to the students on the 
list following the directions below. In order that the testing is carried 
out at approximately the same time in all schools would you please ad- 
minister these tests during the week of May 27-31, 1974. 


ADMINISTRATION OF TESTS 


Attitude Test: 


This test is to be administered first to all students listed on 
the student list. 

Familiarize yourself with the directions on the test. It is im- 
portant that students understand the positions on the five-point 
scale. 

Please make students aware that the concepts on top of the page 
differ, but the scales for each concept remain the same. Some 
scales may not be useful in describing a concept but it is im- 
portant that the students do not omit any of the scales. 

Explain the neutral position on the scales (position 3) 

Please point out to students that this test has no right or wrong 
answers. 

This test has no time limit but students require approximately 
15-20 minutes. 

Encourage students to work rapidly but at the same time emphasize 
that it is important to give honest responses. 

It is of utmost importance that the information on the first page 
is properly filled in. The student's name is not required on 
this test. 


Test of Creative Ability in Mathematics: 


ill 
26 
36 


Directions for administration are on a separate sheet. 

Please administer to all students listed on student list. 

Again, it is important that the personal information is properly 
filled in on the first page. This time the students are asked 
to fill in their names. 

Please point out that the result will not in anyway effect the 
student's school record. 

This test is timed with 5 minutes for each part. 

Please explain only one part at a time and then have students 

do this part. 


344 


P ‘ nT an 


ris fat ; Sh 
; ; ee ; avr. 
vey hoe 12°. ata ® gile Sana? wk teers Gee 
|. (8 90) ROAR SD AON IQUTDSR re oy 
4 ' whe ue of ed © ee ie : : 


mi hee Bee Ue igalvoLiot edt batt beso foal 


a Chink nag is ateet of 
(seed-se0T) osiStioupen exsealenear Bvt oot rset it § » penned 7 
snoitgo soldamedten at edaehuts tot vettansoiveenp = .f |) * 1 
7 ; ‘ 
: 
7 


edt no atnokuda edd of olennolteeup silt bas stacy dod 
beiriso et gatteed edt tadt tobto at .woled sold: i vert cae 


=be eaesig yoy biyow eLoonos 
-el .[E-0S yet to sdoow 


no bedelt atnefute Lie of toxtt betetetaimbs od of el teed eidT «ft é 
tell dnebute edd = 

«nt al #1 .daed edd no anoisoettb edt dilw Mleenoy esitellimel .S 

dalog-evlt eld so Bnoktieog od} bortesebas atnebute tedt tassi0q 


. 2 

egeq edt to qos a0 edqeon02 edd ¢edd etme sinebute elam eeselt a& 
emo .ecee etd olamet tqeomee 1986 soi neleoe odd dud ,teTTO 

~mi el Si dud Iqeoueo 6 gaidiroaeh ait Lyioas ed ton yom solace , 

_safsoe edt to yar timo fon ob atnebase end tadd sasttog 

(2'notsieog) aelsoe eft ao noldteog fentyen odd niefqx® A 

gnotw to digit of aed deed eidd tadt atoehuye od tuo dalog exalt «f 
" «2 Tewaos 

ylejantxouqgs etinpet etnebuds did timtf eats on ead tesd ataT a) 
-coduata OS-2f 

erieedame emit emee odd 3s dud yLbiqe: Atow of sinebute egemooad .T 
.goadoqaes deenot evig of taetroqmt ei 31 dedd ' 

egsq fertii odd ao ncidaetotst edt sedd eonatiogut geomtu Yo at tI 8 

ao bexlupet ton wl eman e'foobute eit .ol befitt bagi Pm 


rppliamodtm@M of witLish evideex) to geet 
doode odereges # co o1e soldartelaimbs not anoldsetid .f 
dail dasbuts ao bedell stoebuss of tovetnimbs easeli .S 


-afredesq @f ooltemotit Iago edd stadt at tL agi of : 
bates ere staoigite oft omle Ne eee . i + 
odd footie yorgue ai Jon Likw tiveet ¢ suo tatog saaelt oA ; 
p : foorlos a' taebuss ' ; 7 
aE cart : i bomig at taod aidT .% aay 
ataetate evad foe emt? s te d1eq eno ylno at xo oeeeli = .O aa 
‘ : Ze ; aids ob 
= - a 


Questionnaire for students in Mathematics Option: 


1. Please administer this questionnaire to the students on the 
student list who are enrolled in mathematics option (ie. 
Experimental group only) 

2. Please discuss with the students the directions on the ques- 
tionnaire. 

3. This questionnaire is not timed but students require approxi- 
mately 10-15 minutes. 


Please return the following: 
1. The set of written attitude tests 
2. The set of written creativity tests. 
3. The set of completed student questionnaires. 


Return postage is enclosed in an envelope. An early return would be much 
appreciated, so that computer programming can commence. If you have any 
questions please phone me collect at 465 - 5184. Good luck! Thank you. 


Yours sincerely, 


Klaus Puhlmann 
Department of Secondary Education 
University of Alberta 

KP/sp 
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APPENDIX D 
Pilot Study Report for 
Mathematics Option Teacher Questionnaire, 


Mathematics Option Teacher Questionnaire 
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PILOT. STUDY 
Mathematics Option Teacher Questionnaire 


Instrument Construction: This instrument was to serve as an information 
retrieval device with the focus on eight areas of concern. The eight 
areas covered by the instrument are: (1) Teacher Characteristics, (2) 
Student Characteristics, (3) Nature of the Mathematics Option Curriculum, 
(4) Instructional Materials and Facilities, (5) Instructional Activities, 
(6) Time Allocation, (7) General Objectives of the Mathematics Option 
Program, and (8) Effect of the Mathematics Option Program on the Teacher. 

The decision to include these 8 areas was largely guided by the 
review of literature, the investigator's interest, and the directions 
provided by the Department of Education. Each of the 8 areas was covered 
by a series of multiple choice questions that attempted to get at specific 
aspects related to each area. An additional characteristic of this 
questionnaire was the stating of the questions twice. One question asked 
the respondent to report "What is" and the other question asked "What 


should be". 


Administration: In order to increase the face and content validity of 
the instrument it was decided to administer it in the following manner. 
A preliminary draft of the instrument was distributed to four professors, 
three graduate students, and three mathematics option teachers in order 
to assess its accuracy, clarity, and relevance to its intended purpose. 
After incorporating suggested changes a second draft was prepared and 
distributed to two professors and three mathematics option teachers. 
Again, minor changes were undertaken which, after consultation with 


the investigator's adviser, resulted in the final draft. 
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SECTION A 


1. Sexi?°Male’™{ “9 Female ( ) 
2. Size of school in terms of school enrollment is. (Check one) 


( ) a) less than 150 students 
( ) b) between 150 and 250 students 
( ) c¢) more than 250 students 


3. The enrollment in my mathematics option class is. (If you teach more 
than one class in mathematics option, select only one for the purpose 
of this questionnaire). (Check one) 


() a) under 15 

() b) 15 = 20 

(\)? e}/23 = 25 

() d) 26 - 30 

( ) e) more than 30 


4. The enrollment in mathematics option classes should be. (Check one) 


( ) a) under 15 


() »b) 15 - 20 
(4)? of/21 = 25 
( ) da) 26 - 30 
( ) e) more than 30 


THE QUESTIONS IN THIS SECTION DEAL WITH YOUR EXPERIENCE AND PROFESSIONAL 
BACKGROUND. FOR THE MOST PART YOU WILL FIND TWO PARALLEL QUESTIONS, ONE 
ASKING "WHAT IS" AND THE OTHER "WHAT SHOULD BE". THE "WHAT SHOULD BE" 
QUESTIONS INVOLVE YOUR JUDGMENT AND IT IS YOUR BEST POSSIBLE JUDGMENT 
THAT SHOULD BE RENDERED. 


5. How many years of teaching experience do you have at the Junior High 
School level (ie. grade 7, 8, 9)? (Do not include the present school 
year). (Check ai 


a) no experience 

b) 1 year 

c) 2 years 

d) 3 years 

e) more than 3 years 
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6. How many years of teaching experience do you have in the mathematics 
option? (Do not include the present school year). (Check one) 


) a) no experience 
b) 1 year 
) ec) 2 years 
) da) 3 years 
) e) more than 3 years 
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8. 


9. 


10. 


dls 


12. 


How many years of mathematics teaching experience at the Junior High 
School level would you consider necessary before teaching the math- 
ematics option? (Check one) 


) a) no experience (beginning teacher) 
b) 1 year experience 

) ce) 2 years experience 

) d) 3 years experience 

) e) more than 3 years 


The number of university mathematics courses I have taken is. 
(Include Statistics and Computing Science) (Check one) 


( ) a) none 

( ) b) 1 - 3 course(s) 
( ) ce) 4 - 6 courses 

( ) d) 7 - 9 courses 

( ) e) more than 9 


What would you consider a minimum number of university mathematics 
courses in order to teach the mathematics option? (Check one) 


a) none 

b) 1 - 3 course(s) 
c) 4 = 6 courses 
d) 7 - 9 courses 
e) more than 9 
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The number of curriculum and instruction (Methods) courses in 
mathematics that you have taken is. (Check one) 


a) none 

b) $ - 1 course 

ec) 14 - 2 courses 

a) - 3 courses 

e) more than 3 courses 


, a) ai) i) dit a 
J! SS 


How many curriculum and instruction (methods) courses in mathematics 


would you consider necessary for mathematics option teacher? (Check one) 


a) none 

b) + - 1 course 

c) 14 - 2 courses 

d) - 3 courses 

e) more than 3 courses 


LQ LQ LO LN LON 
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The decision for you to teach mathematics option was made. (Check one) 


a) on the basis of training in mathematics 
b) on volunteer basis 


by the school staff 
e) by the principal 
f)other: explain 
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c) on the basis of teaching experience at junior high school level 


349 


d bagtcre vt oe 
dgik olaul edt ¢e esoelteqxe guidosed eoltamedtam to w1asy wok 1 
~item edt yoldoset etoled yrsanecen meas toot) 


“— ae r fee vileniged) souelvecse 


rete aly sats 


ab oedtad ‘avila I senxtios solsemodd am ent 
(eco Aoedd) (soneloc galsugnod 


sohitnaadeie ytiewvisy to t9dae somialm 6 teblasoe 2 
{eno toed) Snoltqe gotiemedtam edd doset of tebto at geEwW0S 


5 rycen F 
al sestwo0S S (eborseN) goisouss eat bas auiuokrue 20 sedewn, eff) ,OL 
(ano ont eet poe balan Up aee® epitansdsae 4): 


soivemedtam al seatsoo (abodsem) solsonatent bas, 
(eno xoedD) Sxedoeed coltqo soltamedsam tol yiaasessa 


350 


13. The decision for teachers to teach mathematics option should be made. 
(Check one) 


( ) a) on the basis of training in mathematics 
) »b) on volunteer basis 

( ) ¢) on the basis of teaching experience at junior high school level 

( ) d) by the school staff 

( ) e) by the principal 

() f) other: explain 

14. In your opinion, how well are you prepared to teach mathematics option? 

(Check one) 

( ) a) extremely well 
) b) very well 

c) adequately 

d) poorly 

e) very poorly 


LQ LN I 


) 
) 
) 


15. Do you think that you are the best qualified teacher on your staff 
to teach the mathematics option? 


Yesia\ sr) No ( ) 


SECTION B 


THE QUESTIONS IN THIS SECTION DEAL WITH THE MATHEMATICS OPTION STUDENT. 
AGAIN, THE "WHAT IS" AND "WHAT SHOULD BE" FORMAT IS BEING USED. IN 
ANSWERING THESE QUESTIONS CONSIDER THE GENERAL PRACTICE RATHER THAN 
SPECIFIC CASES. 


1. The students in mathematics option are enrolled in the option courses 
as a result of: (Consider the general practice at your school) (Check one) 


) personal choice 

) the teacher's decision 

) the administration's (eg. Principal, Counsellor) decision 
d) the parent's decision 

) the course being compulsory 

) other: explain 
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2. Enrolling in mathematics option should be: (Consider the general 
practice at your school) Check one) 


a) the student's personal choice 

b) the teacher's decision 

the administration's (eg. Principal, Counsellor) decision 
ad) the parent's decision 

e) compulsory 

f) other: explain 
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3. Grouping of students in the mathematics option is. (Check one) 


( ) a) homogeneous with respect to mathematical ability 
( ) b) heterogeneous with respect to mathematical ability 
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4. Grouping of students in the mathematics option should be: (Check one) 


( ) a) homogeneous with respect to mathematical ability 
( ) »b) heterogeneous with respect to mathematical ability 


5 the students enrolled in the mathematics option course are generally: 
(Check one) 


a) students requiring remedial help in mathematics 
students with high mathematical ability 
c) students with positive attitudes toward mathematics 


( 
( d) other: explain 
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6. The students enrolled in mathematics option should be students: 
(Check one) 


) requiring remedial help in mathematics 

) with high mathematical ability 

) with positive attitudes toward mathematics 
) other: explain 
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7. Students enrolled in mathematics option differ from those that are 
not enrolled in that: (Check one) 


( ) a) the former have better attitudes toward mathematics 

( ) b) the former have greater ability in mathematics 

( ) ec) the former are more creative in mathematics 

( ) d) there is no difference between these two groups in mathematical 
ability and/or attitudes 

( ) e) other: explain 


8. Students enrolled in mathematics option compared to those that are 
not enrolled should: (Check one) 


a) have better attitudes toward mathematics 

b) have greater ability in mathematics 

be more creative in mathematics 

d) not be different in mathematical ability and/or attitudes 
from those students that are not enrolled 

e) other: explain 
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9, The mathematics option should be taught in: (Check one) 


a) grade 7 only 
b) grade 8 only 
c) grade 9 only 
d) grade 8 and 9 only 
e) grade 7, 8 and 9 

f) other: explain 
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SECTION C 


THIS SECTION DEALS WITH VARIOUS ASPECTS OF THE MATHEMATICS OPTION CURRICULUM. 
TRY TO ASSESS THE SITUATIONS IN YOUR CLASSROOM BY ANSWERING THE "WHAT IS" 
QUESTIONS. THE ANSWERS TO THE "WHAT SHOULD BE" QUESTIONS SHOULD AGAIN BE 

& REFLECTION OF YOUR BEST POSSIBLE JUDGMENT. 


1. Your present program in the mathematics option is primarily. (Check one) 


( ) a) a remedial course for students with problems in regular 
mathematics 

( ) ») an enrichment course 

( ) c) a general interest course 

( ) 4d) providing for individual interests and abilities 

( ) e) other: explain 


2. The program in the mathematics option should be primarily. (Check one) 


( ) a) a remedial course for students with problems in regular 
mathematics 

( ) »b) an enrichment course 

( ) c¢) a general interest course 

( ) ad) providing for individual interests and abilities 

( ) e) Other: explain 


3. To what extent do students contribute to the selection of curricular 
content in the mathematics option? (Check one) 


( ) a) to a great extent 

( ) b) to some extent 

( ) ¢) to a very little extent 
( ) d) not at all 


4. To what extent should students contribute to the selection of curricular 
content in the mathematics option? (Check one) 


( 
( 
( 
( 


) a) to a great extent 

) b) to some extent 

) c) to a very little extent 
) da) not at all 


5. How are students ae you to structure the mathematics option 
program? (Check one 


( ) a) by way of suggesting activities which are then used to organize 
a program for the whole class 

( ) b) each student submits suggestions which are then used to plan 
an individual program for that student 

( ) ¢) students select activities from a pool of suggestions submitted 
by the teacher 

( ) d) the limited background does not permit the students to help 

( ) e) other: explain 
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6. 


10. 


How should students help you to structure the mathematics option program? 
(Check one) 


( ) a) by way of suggesting activities which are then used to organize 
a program for the whole class 

( ) »b) each student submits suggestions which are then used to plan 
an individual program for that student 

( ) ¢) students select activities from a pool of suggestion submitted 
by the teacher 

( ) d) the limited background does not permit the students to help 

( ) e) other: explain 


The overlap of the content of the mathematics option curriculum with 
the regular mathematics program is: (Check se 


() a) very substantial 

( ) b) substantial 

( ) ec) moderate 

( ) d) as little as possible 


T he overlap of the content of the mathematics option curriculum with 
the regular mathematics program should be: (Check one) 


a) very substantial 

b) substantial 

c) moderate 

d) as little as possible 


LS NN IN 


To what extent do you use the resources of the community and environment 
to demonstrate possible applications of mathematics? (Check one) 


) a) most of the time 
) b) frequently 

) c¢) sometimes 

) d) seldom 

) e) never 


To what extent should one use the resources of the community and 


environment to demonstrate possible applications of mathematics? (Check one) 


a) most of the time 
b) frequently 
sometimes 

d) seldom 

e) never 
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In my mathematics option program I am able to provide for the needs, 
interests and abilities of. (Check one) 


all students 
most students 
some students 
very few students 


Q 
~~ J 


I find the development of a curriculum for the mathematics option to 
be. (Check one) 


a) a very easy task 

b) no more difficult than planning for other subjects 
c) more difficult than other subjects 

d) a very difficult task 

e) beyond my ability 


~ NS e  e” 


To what extent should the mathematics B-option be structured? 
(Check one) 


( ) a) completely structured by the Department of Education as for 
example the regular mathematics 


( ) b) about one half structured and the other half developed by 
the teacher 


( ) c) unstructured, but with more assistance in terms of suggestions 
and ideas from the Department of Education 


( ) d) completely unstructured as it exists now 


( ) e) because of the way it is operating, the option should be 
dropped 
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SECTION D 


IN THIS SECTION YOU ARE ASKED TO PASS JUDGMENT ON THE AVAILABILITY OF 
MATERIALS AND FACILITIES FOR MATHEMATICS OPTION IN YOUR SCHOOL 


Please rate each item according to what you think is the situation at 
your school, 


he 


De 


iis 


8. 


13. 


Ratings to be Used 


not desirable to have 4= fair, needs attention 
not applicable (non-existent) 5 = good, satisfactory 
poor, should be improved 6 = very good, highly effective 


Wrnmr 
tow ou 


Check appropriate space 


ae Lal gig 
Mathematics laboratory seis hill Miao 


Journals in Mathematics and Science roca 


Mathematics reference books (other than 
textbooks ) 
Individual learning packages (UNIPAKS) RRR 


Teacher-prepared materials, such as project 
outlines, guides, etc. 
Mathematical games and puzzles caaeue 


Visual aids such as graphs, diagrams, charts 
and models 
Mathematics films and video-tapes ie aes 


Filmstrips and slides in mathematics a ne 
Material and supplies for projects (eg. 

construction paper and other types, glue, 

wood, etc.) 


Mathematical instruments such as slide rules 
protractors, parallel rules, compasses, 
calculating machines, etc. 
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SECTION E 


THIS. SECTION FOCUSES ol INSTRUCTIONAL ACTIVITIES 


In carrying out your mathematics option program, to what extent are the 
following modes of instruction used. Under "At present" rate as it is 
how, and under "Should be" indicate the extent to which you think these 
modes should be used in the mathematics option. Indicate on both sides 
by encircling the appropriate number. Add more to this list if you feel 
your approach is not included. 


Ratings to be Used 


1 = never 4 = frequently 

2 = seldom 5 = often 

3 = moderately 
AT PRESENT SHOULD BE 
3 4 5 often 1. Teacher lecture neyer 1-2 ° 3) 4 5 
eel S85 2. Teacher demonstration ee ed el ee 
ameh rh 3. Class discussions ine, Gack 5 
Sh ng as 4.e Small group discussion | alamo ler Mae 
De 5 Individual projects Lik iseoheep 
Sew hai5 6. Library research Le 23 eae 
SL BAS 7. Math-lab experiments ht 4ind ia: 5 
Pi ae) 8. Paper=pencil activities 1 2955 Le 25 
214 & 9. Field trips and excursions JL cena Siete 
eee OS 10. Drill practice Lb 3 Fes 

ll. Student directed class 
Sh atts ey discussions | eres Le 
Sue, Ga5 12. Resource persons from community kokesn3) 4 5 
3 JA ad 13. Films, slides and filmstrips de 34 tee 
3 14 25 14. Small group projects i ae Cee A 
Sees 25 15. Class projects Les 2 ieee 
3k 5 16. Mathematical game approach i a eine, ener Ara 
Sh YTS 17. Individual teacher/student Tice Bota 
conferences 
Dara 5 18. Individual learning packages Lee ods ay 
(UNIPAKS ) 

Cees) 19. ae oe 
O pA ged 20. te eae 
ce Aes als yo eee any Aon 
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SECTION F 


THE QUESTIONS IN THIS SECTION FOCUS ON TIME ALLOCATION AND THE LENGTH OF 
THE PROGRAM OFFERING. 


1. The total time of instruction for my mathematics option class is 
approximately: (Select the answer that is closest to your situation) 
(Check one) 


) a) two 40 minute periods per week 
b) three 40 minute periods per week 

) c) four 40 minute periods per week 

d) five 40 minute periods per week 


e) other: explain 
Se ae ene Fe tn nhs niente 
seein neh iho tne A ie sa a aS aa 


2. The present time allotment per week for my mathematics option class is: 
(Check one) 


( ) a) too much 
( ) b) sufficient 
( ) c) not enough 


3. The mathematics option program at our school at the present time is: 
(Check one) 


( ) a) a full year course 
( ) »b) semestered 
ec) trimestered 


d) other: explain 
et oe a 


4. The mathematics option program should be offered as: (Check one) 


a) a full year course 
b) semestered course 
c) trimestered course 


d) other: explain BS A iol ON wee ae vient ah Anes ein: ae pr eteiantelinn 
ee gs ee ee Np hee ig 
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SECTION G 358 
THIS SECTION FOCUSES ON SOME GENERAL OBJECTIVES FOR THE MATHEMATICS OPTION 


Please rate each of the following according to their importance in your 
mathematics option program by encircling the appropriate number. You are 
asked to add objectives if you think they have been omitted. 


Ratings to be Used 
1 - very unimportant 4 - important 
2 - unimportant 5 - very important 
3 - mediocre 


1. To increase the students level of achievement Very Very 
in regular mathematics Unimportant 1 2 3 4 5 Important 
2. Io develop more positive attitudes toward 
mathematics NS Gh ee IAS 
3. To develop the students' confidence in their 
ability Le ee 
4. To develop creative thinking in mathematics Lame eentyn 
5. To develop a sense of responsibility Be wei Bey ALS Te 
6. To acquaint students with the contributions of 
mathematics to the progress of civilization CEPA al A del 
7. To develop basic mathematical skill Leo ye 
8. To develop precision in thought and expression ees eh 
9. To acquaint students with the logical structure 
of mathematics De as Oy A 
10. To develop speed and efficiency in mathematical 
computa tions ees ae 
11. To develop the students' ability to think critically RE oe A 


12. To develop skills in the retrieval and use of 
mathematical information es) A SS) 


13. To develop the students' ability in logical 
thinking ie eee ke 


14. To provide students with time for free exploration 
in mathematics dy PANS) 7A. US 


15. To allow the student to study in depth a topic 
in mathematics of his choice Mee NG a 


16. To allow the student time to study relevant 
application of mathematics it ewe ee es 
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SECTION H 359 


THE QUESTIONS IN THIS SECTION ATTEMPT TO ASCERTAIN THE EFFECT OF THE 
MATHEMATICS OPTION PROGRAM ON YOU, THE TEACHER , 


1. Students work well with little Supervision in the mathematics option. 
(Check one) 


a) strongly agree 

b) agree 

neutral 

ad) disagree 

e) strongly disagree 


i it it ait i 
~~ ES OS eae 
Q 
~~ 


2. In general, there are more discipline problems in the mathematics 
option than in core subjects. (Check one) 


a) strongly agree 

b) agree 

neutral 

d) disagree 

e) strongly disagree 


i i it i 
NN er a ae 
Q 
~~ 


3. Lesson preparation and planning in the mathematics option require more 
time than in any other subject. (Check one) 


a) strongly agree 

b) agree 

) neutral 

d) disagree 

e) strongly disagree 


a a a a 
ewe ween w ww 
Q 


4. In general, there is greater mental and physical strain on teachers 
teaching mathematics option than on teachers teaching core subjects. 
(Check one) 


a) strongly agree 

b) agree 

neutral 

d) disagree 

e) strongly disagree 


Ct i it at att 
SS ee ae 
Q 
~~ 


5¢ In general, how satisfied are you with teaching the mathematics option? 
(Check Bae) 


) a) very satisfied 

) b) generally satisfied 

) ec) undecided 

) a) somewhat dissatisfied 
) e) very dissatisfied 
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SECTION I 


IN THIS SECTION OF THE QUESTIONNAIRE YOU ARE ASKED TO SHARE YOUR I AS , 
SUGGESTIONS 4ND EXPERIENCES IN JHE MATHEMATICS OPTION. 


Please describe any topic or activity that was successful for you in 
mathematics option. Your suggestions can also include such things as books, 
games or any other resources that you feel are useful in the mathematics 
option. 


(The format below does not need to be followed and you are not restricted 
in the number of suggestions you wish to add). 


Topic: —_——————<—<—_. 


Author: 
(if applicable: 


Grade suitable: 


Objective: 


or aes 
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APPENDIX E 
Pilot Study Report for 
Semantic Differential Attitude Test, 


Semantic Differential Attitude Test 
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PILOT STUDY 
Semantic Differential Attitude Test 


Instrument Construction: The semantic differential for this study had 
been developed using the "arm chair" approach. This approach implies 
that the selection of scales and concepts can be determined by research 


of literature rather than by sampling analysis of the subjects. 


Concepts: The semantic differential was to be used to measure attitudes 
toward mathematics and other related concepts. The selection of con- 
cepts was guided by a number of considerations. 
1. That the number of concepts should provide best coverage of 
the conceptual area. 
2. That the concepts are multifaceted, capable of evoking a 
variety of associations both within and among subjects. 
3. That the concepts be familiar to Grade 7, 8, and 9 students. 
4- That the concepts have a single unitary meaning for the 
individual. 
5e That subjects can complete the semantic differential in the 
time provided. 

The list that was arrived at, through literature, discussions 
with graduate students and professors consisted of 9 concepts. They 
are: (1) Mathematics, (2) My Math Teacher Is, (3) Myself, (4) Taking 
A Math Test Is, (5) My School, (6) My Math Class Is, (7) My Classmates 


Are, (8) My Math Textbook Is, and (9) Math Homework Is. 


youT2 TOIT ~ 4 ; 
geoT obuthttA Isigaetettid oftneme? 


bed ybutea aldt tot IsitneteTiib otdnamse ec? :noltouttadod snommtent 
colfgqmt dosoiqge eidT .rlosoxqqe “aledo ome” odd giteu beqoleveb aeed 
dessenet yd benimxeteb ed aso etqeonos bas eefssa to nottosfee edt sadt 
watostdve erly to eleytans gatiqmaa yd oeis tediex emdstesi{£ To 


eebhusisss eimesem ot beev od of asw [altnete?tib olgnsmes edT retgsonod 
=noo ‘to aoidosfen eit .atqeonoo betelet tefto bas soldsasdsem brewot 
,enotsetebianos Yo tedaua se yd bebiug sew atqes 
to agerevos: deed ebhtvetq bitroda afqeonoo ‘to tedmua sid gadT .f 
le. .aets Leytqeonoo edt 
5 ynislove to efdaqss ,botecetiviom e1® edqeonoo edt teiT .S 
,adoetdue gaoms bas aidtiw djod anoltatooses to ytelttev 
watnebyde @ bas .8 v ebexd of taiLime't ed etgeonos edd teil «.€ 
edt tol yalosem yrsting elgate a eved atqeonoo end gedT od 
-Laybivibat 
eid al Lattasre?tib oldcamse edt etelgmoo oso atoetdue gadT .¢ 
. «bebivotq omy 
esotsevoalb ,emwieretil dgsotdd ,¢e bevlats saw gadt gall edT 
yod? .atqgonos © te betelanos etosaetotqg bas ainebute stevbetg diiw 
yatae? (d) ,theoyM (€) ul zeroes? dda yM (S) ,eotteamedtaM (f) 2018 
sodaaeeeld yM (T) .al eeelO dis yM (0) .Loorn® yM (2) ,al taeT deem A 
.al Arowemol dtalt (@) bos ,al sooddxeT déeM yM (8) .e7A 


363 


Scales: The scales were selected by the investigator keeping Osgood's 
(1957) suggestion in mind that scales for a semantic differential should 
be selected in a way that would make them relevant to the situation 
which is to be evaluated, The main source for scale selection was pro- 
vided by the research literature in the field of mathematics. Maguire's 
(1973) guidelines for scale selection were closely followed. 
1. The scales had to be representative of the attitude in the domain. 
2. The scales had to be well defined for the population of interest. 
3. The scales had to be appropriate to the previously selected 
concepts in the domain. 
4. The scales had to be polar opposites. 
d« The scales had to be clear to the subjects. 
Again, the amount of time available for administration con- 


stituted an additional constraint, 


Administration of instrument: This instrument was administered on 
January 18, 1974 and again on March 8, 1974 to a sample of 20 students 
at J. H. Picard High School in Edmonton. Ten students were randomly 
selected from each of grade 7 and grade 9. The grade 7 group included 
5 boys and 5 girls and the grade 9 group included 4 boys and 6 girls. 
Aside from the responses that were given, the investigator 

also wanted to know how clear and suitable the concepts and scales were. 
This was done by asking the subjects the following questions. 

1. Write down any concept that was not clear to you. 

2. Write down any scale that was not clear to you. 

3. Do you think that the concepts selected may have an influence 


on one's attitude toward mathematics? 
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Of the twenty students none had difficulty understanding the 
scales and concepts. There was unanimous agreement on question 3. This 
survey is not trying to suggest that, had sampling analysis of the sub- 
jects been used, the subjects would have selected the same concepts and 
scales. This was merely done to give the investigator the assurance that 
the scales and concepts that were selected were clear to the subjects. 

Anyone interested in more detailed information regarding the 


pilot study is invited to contact the investigator. 
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SEMANTIC DIFFERENTIAL ATTITUDE TEST 
GRADE: 7 8 2 
BOY: GIRL: 


NAME OF SCHOOL: 


DATE: 


ENROLLED IN MATHEMATICS OPTION: YES NO 


DIRECTIONS 
The purpose of this test is to get your reactions to certain concepts by 
having you rate each concept using a series of descriptive scales. On 
each page of this booklet you will find a different concept to be judged 


and beneath it a set of scales. You are to rate the concept on each page 
using these scales in order. 


Here is how you are to use these scales: If you feel that the concept at 
the top of this page is very closely related to one end of the scale, you 


should place your check-mark as follows: 


If you feel that the concept is guite closely related to one or the other 
end of the scale (but not extremely) you should place your check-mark as 
follows: 


If you consider the concept to be neutral, completely irrelevant to a 
particular scale or unrelated, then check the number 3 as follows: 


Please: 
1. You may circle any number, 1 through 5. 


2. Check clearly one number on each scale for every concept. 


3. Do not omit any scale or concept. 
4. Make the judgment on the basis of what these concepts mean to you. 


5. Work as rapidly as possible. Do not look back in your test. We 
want careful, but inmediate, first impressions. 
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TAKING A MATH TEST IS 


556 valuable_1l oo: 2): 3); 4°; 5_ worthless 
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PILOT STUDY 
Mathematics Option Student Questionnaire 


Instrument Construction: This instrument was used to retrieve information 
from mathematics option students in grades seven, eight, and nine. Most 
questions dealt with the students’ perception of mathematics option. The 


items were written in multiple choice format. 


Administration: In order to increase the face validity of the instrument 
it was decided to pilot it in the following manner. A preliminary draft 
of the instrument was then distributed to four professors, three prad- 
uate students, and three mathematics option teachers. The emphasis was 
placed on assessing the clarity and readability of the items. This 
assessment resulted in a number of changes with regard to wording. A 
second draft of this instrument was then administered to 5 grade seven 
mathematics option students who were judged by the principal as having 
reading problems, The administration of this instrument was carried out 
by the principal and he reported later that none of the students had 
difficulties. He also quoted the students as having said that this in- 


strument makes "sense" and he felt the students were rather enthusiastic. 
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QUESTIONNAIRE FOR STUDENTS 
IN 


MATHEMATICS OPTION 


DIRECTIONS 


Do not omit any questions. 


Answer all questions by simply placing a check- 
mark between the parentheses. Example: (VW) 


Please check off one letter under each question 
only. 


Please check off the answer that you think is 
best. 


There is no right or wrong answer to these questions. 
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PeaGheDee 7X ) es eo) 


2. SCHOOL: 3. SEX: Boy ( ) Girl ( ) 


4. Have you taken a mathematics option before? YES ( ) NO( ) 


be Taking the mathematics option was my own free choice. (Check one) 


a) strongly agree 

b) agree 

) undecided 

d) disagree 

e) strongly disagree 
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Q 


6. I chose this mathematics option because: (Check one) 
( ) a) of my interest in mathematics 
( ) b) I like my teacher 
( ) c) my friends also take the option 
( ) d) of timetable conflict 
( ) e) the teacher advised me to 
( ) £) other: explain 


ile In mathematics option I am allowed to work in any area that is of 
interest to me. (Check one) 


all of the time 

much of the time 
sometimes 

very little of the time 
never 
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8. I seem to learn more about mathematics in the option course than 
I do in the regular mathematics. (Check one) 


a) strongly agree 

b) agree 

c) undecided 

d) disagree 
strongly disagree 
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9. We have always enough materials and facilities for projects in 
mathematics option. (Check one) 


a) strongly agree 

b) agree 

undecided 

d) disagree 

e) strongly disagree 
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In the mathematics option I work mostly. (Check one) 


a) by myself 

b) in small groups (2 or 3) 
c) as part of the whole class 
ad) other: 


If I could, I would take mathematics option again next year. 
(Check ace) 


a) strongly agree 

b) agree 

c) undecided 

d) disagree 

e) strongly disagree 


In mathematics option we are marked. (Check one) 


a) on the same basis as in regular mathematics 
b) on a different basis from regular mathematics 
c) we are not marked in mathematics option 


If different describe how you are marked. 


My teacher's method of marking or grading is fair. (Check one) 


a) strongly agree 

b) agree 

c) undecided 

d) disagree 

e) strongly disagree 


I feel we have enough time per week in the mathematics option 
program. (Check she 


a) strongly agree 

b) agree 

c) undecided 

d) disagree 

e) strongly disagree 
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16. 
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18. 


19. 


LQ LOO LOLS LOO LOO LN LOS LOO i at it at it 


CS Ne 


~~ SY Nv te SY OS Se ~~ Se SS SS OY 


~~ S S  Se 


What we are trying to do in mathematics option seems clear to me. 
(Check one) 


a) strongly agree 

b) agree 

c) undecided 

d) disagree 

e) strongly disagree 


Mathematics option includes topics that are taken in the regular 
mathematics program. (Check one 


a) all of the time 

b) much of the time 

c) sometimes 

d) very little of the time 
e) never 


I feel mathematics option should continue to be offered the way 
it is. (Check one) 


a) strongly agree 

b) agree 

c) undecided 

ad) disagree 

e) strongly disagree 


I feel that other courses should be organized in the same way 
as the mathematics option. (Check one) 


a) strongly agree 

b) agree 

c) undecided 

ad) disagree 

e) strongly disagree 


I like my mathematics option class. (Check one) 


a) strongly agree 

b) agree 

c) undecided 

d) disagree 

e) strongly disagree 
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APPENDIX G 
Directions for Administering 
Creativity Test at TIME 1, 
Creativity Test TIME 1, 
Directions for Administering 
Creativity Test at TIME 2, 
Creativity Test TIME 2, 


Summary of Test Norms. 


381 


; b pes 
mo 16 LPG 4 abe 
, ia - 


Te 


as D xiauaqta 


gated ata-tmbA tot metic 


.f£ IMIT ge see wivkteer) © 
Lf Mat sast wivitne) 


. ies ) Ufetonad 
7 golredelaimbA 10% anottoozid a te reins . 


8 mT ts duet gira 
3 aMIT seer wee Ws 


«aarroll deo to vem me , re 
x~ - —pe 7 


tt ie epi 


’ seer? Wh dee 5 


= 3 ny 


a eset rc { 
teade ty 


he 


ah : 


« 4 


= 7 | 


fz £ ; 
mits son ft sl 


l. 


260 


36 


6. 


Te 
8. 


9. 


TEST OF CREATIVE ABILITY IN MATHEMATICS 


DIRECTIONS FOR THE TEACHER (TIME 1) 


This booklet should remain closed until you tell the students 

to proceed to Part 1. 

Make sure that the personal information is filled in by all 
participants. 

Use the sample item to explain the nature of this test. 

As you proceed to Part 1, be certain that everyone understands 
question A and B of this part. Then time a five minute period 
for the students to work on Part 1 (questions A and B). 

Repeat the procedure under 4 for Part 2 and Part 3. Note that 
each part takes five minutes. 

Before starting Part 3, draw a square, rectangle, parallelogram, 
rhombus and an equilateral triangle on the blackboard and label 
them, so that students do not waste time trying to think what 
these figures are. 

Encourage the students to work as fast as they can in each part. 
While working on any of the parts, the students are free to 
choose whether they do question A or B first. Also, the proportion 
of time that is spent on either question A or B in each part is 
up to the students, as long as the total number of minutes for 
each part does not exceed five minutes. 


The scoring of the test will be done by the investigator. 
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PRE - TEST (TIME 1) 
TEST OF CREATIVE ABILITY IN MATHEMATICS 


NAME SEX: Boy __ss« Gir] 
(Print) Last First M. TOTAL 

SCHOOL pOOaR 

TEACHER DATE 

ENROLLED IN MATHEMATICS OPTION: YES eye seen 


This is a test of your ability to think of a large number of ideas in 
connection with mathematics. ; 


Look at a sample item. 
SAMPLE ITEM: 


Use 9, 12 and any other numeral to write true sentences using =, #,<, >. 
SAMPLE RESULTS: 


1G) eae pa 


2) 9+122#9 


3) Git 812, 0 


Of course, there are many more possible results that could have been 
written. 


There will be 6 different situations somewhat like the one above, 
two on a page. One example will be included for each item. You will 
be given five minutes on each page to write down other possible 
results. Write as many different possible results as you can. Your 
answers need not be complete sentences. Your score will be the total 
number of different results that you write in the time given you. 


Are there any questions? 


STOP HERE! WAIT FOR FURTHER INSTRUCTIONS 
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PART 1 - 5 minutes 


List as many different results as you can. 


A. 


Express one with four fives (no more and no fewer) using the 
various arithmetical operations (+, X,#, -). 


Sample result: 1 = = 


1) 


2) 


3) 
4) 
5) 
6) 


7) 
8) 
9) 


Express 24 with three equal numerals or four equal numerals. 


Sey) 


Sample result: 25 - 5 


1) 
2) 
3) 
4) 
5) 
6) 


7) 
8) 


| 


9) 


STOP HERE! WAIT FOR FURTHER INSTRUCTIONS 
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PART 11 - 5 minutes 


List as many different results as you can. 


A. 


Draw as many different ways to divide a square in half. 


Sample result: 


List as many different properties about the following figures: 


l 
4 


Sample results: The box has six faces. 


1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
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STOP HERE! WAIT FOR FURTHER INSTRUCTIONS 
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PART 111 - 5 minutes 


List as many different results as you can. 


A. 


B. 


Which one does not belong in the list below and why? 
p AME ye. Aart 

Sample serpin Sv Ein the only irrational number. 

1) 


2) 
3) 
4) 
5) 
6) 


7) 
8) 
9) 


Which geometric figures below are alike and why? 


Square, Rectangle, Parallelogram, Rhombus, Equilateral 
triangle 


Sample result: Square and Equilateral triangles are both 
regular figures. 


1) 
2) 
2) 
4) 
5) 
6) 


8) 
9) 
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TEST OF CREATIVE ABILITY IN MATHEMATICS 
DIRECTIONS FOR THE TEACHER (TIME 2) 


This booklet should remain closed until you tell the students to 
proceed to Part l. 

Make sure that the personal information is filled in by all the 
participants. 

Use the sample item to explain the nature of this test. 

As you proceed to Part 1, be certain that everyone understands 
question A and B of this part. Then time a five minute period 
for the students to work on Part 1 (questions A and B). 

Repeat the procedure under 4 for Part 2 and Part 3. Note that 
each part takes five minutes, 

Before starting Part 3, draw a square, rectangle, right triangle 
and an equilateral triangle on the blackboard and label them, so 
that students do not waste time trying to think out what these 
figures are. 


Encourage the students to work as fast as they can in each part. 


While working on any of the parts, the students are free to choose 


whether they do question A or B first. Also, the proportion of 
time that is spent on either question A or B in each part is up 
to the students, as long as the total number of minutes for each 
part does not exceed five minutes. 


The scoring of the test will be done by the investigator. 
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POST - TEST (TIME 2) 


TEST OF CREATIVE ABILITY IN MATHEMATICS 


NAME SEX: Boy Girl 
(Print) Last First M. 
TOTAL 
SCHOOL SCORE 
TEACHER DATE 
ENROLLED IN MATHEMATICS OPTION: YES NO 


This is a test of your ability to think of a large number of ideas in 
connection with mathematics. 


Look at a sample item. 
SAMPLE ITEM: 


Use 9, 12 and any other numeral to write true sentences using =, #, 2, >. 


SAMPLE RESULTS: 
Peet 355.212 
2) 9+12 #9 


3) 9 #a2le>vo 


Of course, there are many more possible results that could have been 
written. 


There will be 6 different situations somewhat like the one above, 

two on a page. One example will be included for each item. You will 

be given five minutes om each page to write down other possible results. 
Write as many different possible results as you can. Your answers need 

not be complete sentences. Your score will be the total number of different 
results that you write in the time given you. 


Are there any questions? 


STOP HERE! WAIT FOR FURTHER INSTRUCTIONS 
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PART 1 - 5 minutes 


List as many different results as you can. 


A. 


Express the one with four fours (no more and no fewer) using the 
various arithmetic operations ( x +, +, =). 


Sample results: l= — 
44 
1) 


2) 
3) 
4) 
5) 
6) 
7) 


8) 
9) 


Express 32 with three equal numerals or four equal numerals. 


Sample results: 33 - tb leno Sy 
33 


1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 


STOP HERE! WAIT FOR FURTHER INSTRUCTIONS 
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PART 11 —- 5 minutes 


List as many different results as you can. 


A, 


B. 


Draw as many different ways to divide a circle in half. 


Sample results: 


List as many similar properties about the following figures: 


Same 


Sample result: Both are three dimensional figures. 


1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 


STOP HERE! WAIT FOR FURTHER INSTRUCTIONS 
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PART 111 - 5 minutes 


List as many different results as you can. 


A. 


Which one does not belong in the list below and why? 
Semple item: </3;  32516,) 95. ‘47 
Sample results: 4(32 is the only irrational number. 


1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 


Which geometric figures below are different and why? 


Square, Rectangle, Right triangle, Equilateral triangle 


Sample results: A square has 4 sides and a right triangle has 


1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 


three sides. 


STOP 
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SUMMARY OF TEST NORMS 


Creativity Test (Buckeye, 1971) 


Reliability: The reliability of the test was estimated in three ways: 
(1) the Rulon Split-Halves Formula, (2) the Analysis-of-Variance for 
Coefficient of Reliability, and (3) the correlation between the scores 
from the parallel forms. 


Rulon Split-Halves Formula 


FORM A (TIME 1) «62 
FORM B (TIME 2) 258 
FORM A - FORM B -73 (using Form A as one-half and 


Form B as the second half) 


Analysis-of-Variance for coefficient of reliability 


FORM A (TIME 1) 261 
FORM B (TIME 2) 63 
FORM A - FORM B -72 (correlation between parallel forms) 


Validity: Several approaches were taken: 

1. The significance of differences in scores between persons judged 
"high" and persons judged "low" in creative ability. (A raw score 
more than one SD from the mean was considered "above average" and a 
raw score less than one SD from the mean was considered "below average" 
in creative ability). 

2. Three changes were undertaken to improve the test, thus assuring con- 


tent validity of this instrument. 


Norm Information: The norms were established on the basis of five sources: 

(1) 67 grade one students, (2) 114 grade six students, (3) 446 grade seven 

students, (4) 491 grade eight students and (5) 573 college students. 
Differences in performance between males and females were in- 


Significant, hence the sexes were combined, 
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The norms are given in terms of raw scores and quartiles 


GRADE 

eee eeeeeeeeeeeeeeeee—e———eeeeeeoaoaaaaoooo''"'=1 
QUARTILES al 6 7 8 College 

eS ae a a a a es le. 
BELOW AVERAGE Q 2.0 32a 5.2 7.0 9.4 

AVERAGE Q a22 5.6 6.3 9.9 16.3 


ABOVE AVERAGE 3 Few Reed? eRe ree! 26.8 
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APPENDIX H 
Teacher Interview Instrument 


Interview Procedure 
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Teacher Interview 


School: Date: 


1. Sex: Male Female 


2. How many university courses in mathematics do you have? 


3. Number of years of teaching experience? 
a) Junior high school level? 


b) Math B-option? 
c) Total years of teaching experience? 
4. Are you teaching the math B-option as a result of personal choice? 


5 


6. Do you feel adequately prepared to teach the mathematics B-option? 
If not, why not? 


How many Ed. CI. courses in mathematics do you have? 


7. Do you feel that mathematics B-option has a positive effect on: 
a) mathematical fluency? 
b) attitudes toward math and related concepts? 
c) other: explain 


ee a nem 


8. Should math B-option continue to be offered in its present structure? 
Why or Why not? 


9. How much structure should be imposed on the mathematics B-option? Why? 
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How do students choose the mathematics B-option? 


Do students help you to structure the mathematics option? 


How do students help you structure the mathematics option? Give examples. 


What are some of the instructional modes that you use in the mathematics 
option? 


What are the major problems with resources (facilities, supplies, 
equipment, etc)? 


In what grades should the mathematics option be taught? Why? 


What are some topics that you and your students study in math. option? 
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What are some of your main general objectives that you intend to attain 
in math. option? 


Do you feel that math. option should be used for remedial purposes in 
core mathematics? Why or Why not? 


Do you enjoy teaching math. option? 


Should math. option be offered as: 
a) full year course 
b) semestered 
ce) other: explain 


How do you evaluate students in this course? 


How many 40 min. periods should be held in math. option each week? 
(If course is offered for full year) 


What is the size of your mathematics option class(es)? 
a) less than 15 

b) 15 - 20 

ec) 21 = 25 

d) 26 - 30 

e) more than 30 


What changes would you suggest to make it a better course in the future? 
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Interview Procedure 


In order to place the subject at ease, the investigator 
attempted to discuss a general topic before commencing with the inter- 
view. Then each interviewee was given a copy of the interview schedule 
and was asked to fill-in the responses as they were read out by the 
investigator. When answering the questions, each interviewee was told 
to consider his/her reply as long as desired. Once a response was 
written down, the interviewee read it out aloud. This was to ensure 
that the investigator had fully understood the response and that it was 
in no way ambiguous. The interviewee was told to ask for more elabo- 
ration or interpretation of an item if unsure of its meaning. It was 
also pointed out to the interviewee to answer as accurate as was pos- 


sible. 


308 


abn ee walbas jung spay cov Ld ob Ab ian, dew tbet 
oh wos setat 
Totegiteevnt edt .eese t# tootdus edd epelq of vehi al 


snatch at ity jplnons ball SUAS oka «halk a ae 
“engi alas od ll of ha Dee die em wely 7 


* 5 Sai at al te AO 


bfot asw eswelvirednt dose ,enoldsenp edd gnitewens aedW DOG eaeRae - 
waw opgoqeet & oon) .betteeh e& gaol ex ylget ted\sid reblasos of a 
emene of eev eldT .buols duo 31 bret sewelvaeini edt .awoh aeddizw : 


sew ti.dadt bos eancqset ods bootsxehay yliu't bed todagitaewnt edd sadt 


~odsie ezom tot des ot blod sev eowelvretat ed] .avougidms yaw on al i, 
saw tI -gulnses etl to eweay Il meti os to ooliatetqredat to solver 


ra lendiehineriatiucraelicintensean cop 
ge Qe lto of eal ty oa kitvede - 
rw ay Vee % sollte 
Penh Siranat id 
Oi a.gew \tadie to ‘ 


ae i—* 4S Gon i —- = 
= 


‘wriess Gb? ad Mevtegs Ota lew mere thas wt iS . 


fr O27 4@ .P ee ef oles OC Sivaeis oaltoe ,sle CO vee eof rs 5 
seoy Liv? +6) @rw Tio of enegce T2) ‘ 


APPENDIX I 
Varimax Rotated Factor Loadings by Concept of Scales 


Belonging to the Evaluative Dimension At Time 1 and Time 2 
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